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ie strong that they'll take 


all the tightening you will ever 
SOME FAMED MURRAY SWITCHES IN give them. When they're tight, 


WHICH MURRAY SOLDERLESS CONNECTORS they HOLD—and electrical contact is 
HAVE BEEN STANDARD absolute. You can insert the cable or 
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ee . age These speedily-installed Murray Sold- 
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erless Connectors have been stand- 
ard in Murray Switches for years. 
Metropolitan Device Corporation, 
Brooklyn, N. Y. 
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without shortening its life. 
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destroying covers and 
tend the life of the 
the longer insula- 
in the same cable 


fe and efficiency of electrical wires and cables, 
the reel and on the job. Yet a few simple precautions can go far to ex 
eration, the more you reduce the temperature of the surrounding air, 
onductor load. Or, if necessary, more current can be carried 
Here are some suggestions that will pay well: 


Heat is a serious threat to the long li 


insulation on 
cable or wire. In op 
tion will last with the same ¢ 





STORE CABLES IN A COOL — 
4 NOT COLD — PLACE. Stored 





Avoid extreme temperatures 
Keep cables under cover. 





INSTALL RISER CABLES ON 
haded 


THE NORTH or most 8 
side of poles — 8way from the 7 


heat of the sun. 





ON BRIDGES, VIiADUCTS, 
eTc., PLACE CABLES BELOW 
THE STRUCTURE for protection 
from sun and weather. This 
likely to add pro- 
inst accidental me- 


chanical damage, vandalism 


NEAR HEATING UNITS or hot 
pipes, move the wiring or 
insert baffles between the 
source of heat and the cables 


to deflect hot air. 











a 
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e anxious to help you prolong cable li 


blems concerning protection and lon 
The Okonite Company, 


or i 





VENTILATE POLE RISER CON- 
puIts and create ci 

tion by making openings near 
the top or by leaving space 
between the conduit and pot- 
head. This can improve the 
efficiency of an entire circuit. 





fe. We will be glad to answer 
ger use of your electric wires 


Passaic, New Jersey. 


eers and research staff ar 


may help you solve pro 
rred by this service. 


Our engin 
questions which 
and cables. No obligation is incu 











OKONITE Ge 


3587 
Insulated Wires and Cables 
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To Increase Safety —To Encourage Efficiency 
Make GRAYBAR Your Pole-Line Supply Base 


As part of its all-inclusive supply service on pole-line 
equipment and materials, GRAYBAR furnishes all the spe- 
cialized safety items for hot-line work or other emergency 
maintenance. 

Equally important to safety, however, is the sound de- 
sign and workmanship of GRAYBAR-distributed tools — 
tools intended for the special demands which linemen make 
of them. Similarly, the line supplies themselves — poles, 
wire, insulators — give an extra assurance against difficulty 
and danger, because of GRAYBAR’S experience in choosing 
sound products, produced by suppliers of high reputation. 

You aid safety and encourage efficiency when your crews 
are supplied by men who know pole-line requirements 
“from the top of the pole to the bottom of-the hole”. For 
war-essential maintenance today, for postwar construction 


ahead, look to your GRAYBAR Man for line supplies. 
3509 
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Revolutionary new patented cir- Transformer coil uses rectangular copper Sturdy lower core is 1-piece, U: 
1 cuit increases efficiency — cuts — glass-insulated — with primary over 3 shaped . . . of die-punched silicon 
idling loss! Entire construction secondary. Air duct between windings dis- steel. Insures quiet operation .., 
is simple, rugged! sipates heat — prevents breakdown! with no power-wasting air gaps! 


Power regulation is smooth — quick — simple! One-inch 
fi movement of upper core covers entire welding range — 
50-to 500 amps — in seven turns of control wheel. Cuts 

‘ adjustment time to minimum. Speeds welding! A 1677, 
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wat, AMPAC 400 





Se , 











Here’s typical Ampac qual- Hardened brass guide 
4 ity — a big, tough, extra 5 is simple, fool-proof! 
heavy welding terminal. Channel shape pro 
Note brazed connections! vides extra strength 





GET COMPLETE FACTS on this bril- 
liantly engineered a.c. welder from your 
nearby Ampac dealer or Allis-Chalmers 
district office. Ask for bulletin B6302. 
For data on new Ampac “200” welder, 
ask for bulletin B6241. 





ALLIS- 





CHALMER 


MILWAUKEE, WISCONSIN 
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@) EFFICIENCY--The prime factor in the 
proper design and function of any copper 


connections. YOUR PROBLEM - of CONDUCTOR SUPPORTS 
War-time capacity loads, with increas- CLAMPS AND FITTING 


ed temperatures, requires the skill 














and knowledge of an experienced 


engineer. DISCONNECTING SWITCH 


INDOOR AND OUTDOOR 
EXPERIENCE - - a qualification of 


R&IE engineers through the application 
of proven designs for every type of 
J . Pee AIR BREAK SWITCHE 
service for many years. These R&IE 
engineers are equipped to solve your 


problem in every size and capacity. 
INTERRUPTER SWITCHE 





CUTOUTS AND 
THERMO-RUPTERS 


SWITCH OPERATIN 
MECHANISMS 
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ee % 
| ¥ ~\ 4 OPEN OR ENCLOSED 
Laminated, 10inch, \ ‘ : ge Beas 
U-Shaped flexible e _ | 
connections “ ~ 
° / 
Small Standard ' . Beds pea: | 
braided flexes 

AUTOMATIC 
SECTIONALIZING 
EQUIPMENT f 


METAL CUBICLES 


TESTING DEVICE] 


‘Flexible COPPER CONNECTIONS 
——- 


RAILWAY AND INDUSTRIAL ENGINEERING CO., cre 


IN CANADAEASTERN POWER DEVICES, LIMITED, TOR 
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You 
CAN 


(96 


lreadmi 


chronous motor armature is — a 
treadmill. Visualize 150 horses “‘kick- 
ing’ it around at 1200 rpm. It re- 
ceives terrific forces! 

Yet that Allis-Chalmers “Inde- 
structible’”” Rotor swinging over for 
assembly with its stator is more than 
able to take such punishment. 

Field coils have been wound d7- 
rectly on poles...special clamps 
been installed on coils to prevent 
distortion . .. 1001 precautions been 
taken so that every detail and dimen- 
sion of the rotor is right. 


B pre: WHAT that 150 hp syn- 


2) 


for 150 


No machines exist that can do ail 
those jobs; no machines are known 
that can factory-test how well and 
truly Allis-Chalmers workmen did 
them. There’s only one test . . . wait 
5, 10, 15 years — and see. 

And that’s the test that has made 
Allis-Chalmers motors a by-word of 
industry: “You can depend on Allis- 
Chalmers Motors!’ 

Yes, the most important thing 
about that rotor — more important 
even than Allis-Chalmers’ advanced 
engineering and manufacturing pro- 
cedure—is that st was built by men 


Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EW'T. 


DEPEND ON ALLIS-CHALMERS MOTORS 
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“Horses” 


J F 


at our Norwood Works who know 
they have a big personal stake in 
every Allis-Chalmers motor. 

They know that when they build 
great motors for you, they're mak- 
ing friends ...and that no company 
and its employes can have too many 
of them! ALLIS-CHALMERS, MIL- 
WAUKEE 1, WISCONSIN, 

A 1713 
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1 Gasketed Copper Sealing Cover. 
2 Line Lead Moisture Shield. 


& Accurately Ground Steatite 
Spacers and Support. 

S Oxidized Silicon Carbide Valve 
Element. 


G Wet Process Porcelain Body 
and Cap. 


Z Many-Types of Mounting 
Brackets. 


& Duplex Ground Seals. 

3 Drip Petticoats on Cap and 
Body. 

10 Removable Cover With Snap- 
On Lock. 

11 Perfected Ground Wire Clamp. 


12 Our Experience of More 
Than 50 Years in the Manufac- 
ture of Lightning Arresters. 


* Superior Protection to equip- 
ment and service. 3, 4, 5 

* Heavy Duty high surge dis- 
charge capacity. 3, 5 

* High Speed low impulse 
breakdown voltage. 2 

* Low IR Drop —surge voltage 
reduction. 5 

* True Valve Action for follow 
current interruption. 5 

* Moisture Proofness. |, 2, 6, 
89, 12 

* Low Radio Influence voltage 
level. 1, 2, 6, 8, 9, 12 

* Rugged Construction. \2 

* Small Size and light weight. '2 
* Ease of Installation and in- 
spection. 7, 10, 1) 

* Low Maintenance and long 
life. 12 


* All definitely proven during 
past twenty years. !2 
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WHEN YOU USE 0-2 
SUSPENSION INSULATORS 


T’S EASY to be fooled by the arithmetic of insulator 
strength. On paper we can average the strength of indi- 





vidual units in a suspension insulator string and come out 
with an impressive figure--that won’t work! Obviously, the 
weakest unit is the only sensible basis on which to compute a 
string’s strength...But only recently has this sensible value 
been applied to suspension insulators. It started when O-B 
had developed its manufacturing controls to such a high 
degree that old-time ideas of average strength could be aban- 
doned in favor of individual minimum strength ratings that 
applied to every unit...Today, you can see cast permanently 
into every cap the guaranteed minimum strength of that par- 
ticular O-B unit you are holding in your hand, and all others 
like it. This is a specific value that can be used safely in 
design. You no longer need pay a premium for more strength 
than you need, just in order to be a little more sure of getting 
enough...When you build with O-B suspension insulators, 
you know exactly what you’ve got. They give you the kind of 
strength that counts, because you can count on it! 


2470-H 
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MANSFIELD, OHIO 
CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONTARIO 
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NEW MOVIE SHOWS WHAT HAPPENS 


SIDE A SURFACE CONDENSE 











Wie 


a bert: ie: 
Construction: Actual production scenes tell story- 
of assembling one of these important machines. 





Animation: Cutaway sketch of condenser chamber 
shows steam condensing on surface of tubes. 
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NOW for the first time — you can study 


the interior of this 
in Allis-Chalmers’ 
Surface Condenser.” 


ECAUSE POWER PLANTS 
today lean heavily on Surface 
Condensers for new high efficiencies 
... Because engineers, students, men 
in government, industry and the arm- 
ed services can use more information 
about Surface Condenser operation 
and construction — Allis-Chalmers 
offers you a new sound motion 
picture, “The Surface Condenser.” 
Using animation and shop photo- 
graphy, this film demonstrates the 
“condensation” theory, shows how 
a condenser is built, how it operates 
in the power plant cycle. 
Contains no advertising. 16 milli- 
meter prints are available to all for 
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important machine 
new movie, ‘“‘The 


free loan or purchase, Running time 
is 18 minutes, and the film can be 
used on sound projectors only. To 
obtain your print, just fill in and 
mail the coupon at right, 

If you want to keep ‘“The Surface 
Condenser” as a permanent addi- 
tion to your film library, you can 
buy a print at cost for $24. 

Note: This film when used in 
conjunction with Allis-Chalmers 
Steam Turbine movie, “The Magic 
of Steam’’, gives you a full 40-min- 
ute program on turbines and con- 
densers. If you wish to show them 
together, ask for both films when 
filling out coupon at right. A 1697 
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PRSASSSRS SSNS SSS sBsSeSessaseess 
ALuts-CHALMERS Mere. Co. 
Milwaukee 1, Wisconsin 


e! 
Gentlemen: Fre 


[J I would like to borrow one 16 mm. 
print of your new sound movie, “The 
Surface Condenser” for showing before 


[1 Lend me also a print of your Steam 
Turbine Movie, “The Magic of Steam”, 


By eT aR ai neni eae Se rh eS UR Dee OO 
Ce PA RROSG cae 
ie Mie a es, 


ALLIS- 
CHALMERS 


MILWAUKEE, WISCONSIN 
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FOR 
EVERY REQUIREMENT 
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Because of its high conductivity and consequent 
low current losses, copper has always been the 
most widely used material for bus conductors. 

To these advantages may be added such further 
qualifications as high thermal conductivity, high 
strength, high resistance to corrosion and ready 
availability of accessory equipment. Wherever 
CHANNELS modern electrical engineering practice dictates bus 
construction embodying structural strength, low 
ohmic and reactance losses or effective heat dissi- 
pation, the wide range of copper bus shapes made 
by The American Brass Company will meet every 
requirement. 

In addition to a complete line of copper bus 
bars of rectangular shapes, this Company makes 
high conductivity pipe and tube, stranded cables 
and many special shapes. 

Of particular interest to electrical engineers are 
the ventilated busses made from channels, angles, 
tubes and rectangular copper bars. Information, 
including our Bus Conductor Booklet, C-25, and 
the suggestions of our Technical Department on 





various bus conductors and assem- AN DA 
blies, is available on request. 0 ™ KEA 
7 | 
Give 

CABLES THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 

In Canada: ANACONDA AMERICAN BRASS, LTD., New Toronto, Ont. MAD 
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24- Hour Guard Duty 
with Kearney Fuse Links 


IKE a Defense Plant watchman Kearney Fuse Links stand 

24-hour guard duty over your lines. More than ever before 

overloaded lines in these 24-hour days need accurate and unfail- 
ing protection. 








Kearney Fuse Links are designed to discriminate between equip- 

ment damaging faults and harmless transients. A switching surge, 

Sir til aicseicm a dragging overload, a dead short-circuit or a lightning stroke, 
Gives Vasu each representing a different protection problem, all come within 


THE RIGHT LINK the scope of a properly chosen Kearney Fuse Link. 


at the RIGHT PLACE 
at the RIGHT TIME Let Kearney Engineers Solve Your Fusing Problems. 


KEARNEY’S 


Quality Products 
wave by JAMES R. KEARNEY CORPORATION ——_ SAINT LOUIS, MISSOURI 
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SAUGATUCK, CONNECTICUT 


Dear Electrical Industry: 


It is nice to be able to report the first tangible results 
of our little "equality" campaign. After my first letter. 
to you, Mr. John L. Collins, Vice President of the Maine 
Association of Engineers, wrote me a charming note in 
which he said: 


"In regard to your letter to the Electrical 
Industry in September 18th Electrical World, 
please let me say that I was so impressed that 
I felt called upon to say something on the 
subject to our Maine Association at their 
Bangor meeting last Saturday. Action was 
subsequently taken at the meeting to the 
effect that I was appointed to draft an amend- 
ment to our constitution which would eliminate 
any reference to sex, So that women could un=- 
gquestionably join, unless the application for 
membership was voted down." 













He did. Here is the preamble: 


"The purpose of this Amendment is to eliminate 
reference to the sex of persons eligible for 
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membership, so that no constitutional hin- 
drance will exist to prevent the election of 


women to membership in, or as officers of, 
this Association." 








On February 12th it was my pleasure to speak for the annual 
banquet of the Maine Association of Engineers and to hear 


the announcement that the resolution had been passed 
that afternoon. 


Congratulations, Maine Association of Engineers! May 
your numbers increase! 





Sincerely yours, 


Vesricoe Bideinsa 


ee Pee ye rm 
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“OVERCOMING DIFFICULTIES AND DANGERS“—he says 


Look, Tojo: How having Recourse to Arc Welding, the production 


of war tools became very simplified for us. . 
your position “VERY COMPLICATED.” 


. while their effect really made 


And think how in postwar they will make competition ‘““Very Complicated”’ 


for a great many standpatters in production techniques. 









VERY COMPLICATED, PLEASE 


Drum shaft bearing .. . 
Make pattern... 
Mould... 

Sand-blast . a 

(Cost in rough, $1.05) 
Bore... Machine. 
Drill holes. 


VERY SIMPLIFIED, THANKS 


Cut strap and drill holes.. 
Saw piece of tubing .. . 
Arc weld into unit... . 
Total cost $0.50. 


VERY COMPLICATED, PLEASE 


Structural joint requiring 4%” plates... 
Layout plates and straps 
accurately . 


LL Zee > ___— Drill holes accurately . 
Gop EAS Pt He -hot rivet in each 
ole... 


Y¥, " Buck up and hammer down rivet heads. . 
2 Joint efficiency: 81.3% 
Capacity: 24,390 lbs. per inch. 





VERY SIMPLIFIED, THANKS 


Ke" Only 7/16” plates required .. . 
Bevel edge of plates 
Arc weld plates 





> 





Connection in 10’ steam 
Pipeline... 

Cut and thread ends of 
pipe... 

Assemble with 2 flanges, 
gasket and set of bolts. 





Joint requires maintenance. 


VERY SIMPLIFIED, THANKS 


Arc weld bevelled-end 
pipe... 

A permanent, leak-proof 
joint. 


Pp Joint efficiency: "100% 
| Capacity: 26,250 Ibs. per inch. 
| VERY COMPLICATED, PLEASE 
Axle for hay rake... 
Make dies... 
Machine to fit... 
Thread truss rod... 
Assemble by bolting... 
100% cost for loose-working assembly. 
Cut angle, strap, bar and 
OMe 63 5 
Arc weld into one unit... 
70% cost for permanent 


Forge parts... 
VERY ie ee ee THANKS 
assembly. 








) 





THE LINCOLN ELECTRIC COMPANY ~- CLEVELAND 1, OHIO 
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Let's Talk About Plastic Housings 


When housing problems arise, take a peratures, transparency, color and 


tip from the turtle. His plastic casing surface permanence can be obtained 








is a model of good design. Light in by specification. All Lumarith plas. § 8 U 
weight, it has toughness and strength tics are distinguished by their lack Wic 
: ? i 
in proportion to the protection it of brittleness. 
ars ; . ‘ seve 
must give—and, large or small, the Bh ads ie It is likely that Lumarith is being a 
housing of the turtle always fits its [UMARITH housing... shock- used for housings of the type in 
c . proof—comfortable to handle— =) d ‘usti 
° e . . . ° r 1 
tenant and his operations. a eee oan ee which you are interested. You are? 
For mechanical and electrical housings, such cordially invited to call on our technical staff for the 
= ¢ 
as control boxes, hand tools, shavers, radios, factual assistance. Celanese Celluloid Corpora- Inte: 
telephones, etc., it is logical to turn to plastics. tion, The First Name in Plastics, a division of Le 
2 I 
Lumarith, in both cellulose-acetate and ethyl- Celanese Corporation of America, 180 Madison § * 1 


cellulose formulae, brackets the full range of | Avenue, New York City 16. 


pee nals SS 









thermoplastic advantages. There is a Lumarith 
formula for every housing job. High impact 
strength, dielectric strength, moldability, 


toughness, dimensional stability at all tem- 


TUNE IN 
The Celanese* Hour — “Great Moments in Music’’* 


Columbia Network, Wednesdays, 10 P. M., E. W. T. *Reg. U.S, Pat. Off. 
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IDELY INCREASED USAGE 


THE RESULT OF SEC FIELD PERFORMANCE 


BA Loap+ 


INTERRUP ER 


@ The opening movement 

of the switch blade actu- 

ates the Load Interrupter 

Unit mechanism, which 

clears the circuit without 

external arcing ...ina 
cycle or less. 


$&¢ LOAD INTERRUPTER DISCONNECTS COST 
BUT LITTLE MORE THAN CONVENTIONAL DISCONNECTS 


Widely installed over a period of 
several years, performance records 
have been established which fully 
justify the continued increase in 
the installation of S&C Load 
Interrupter Disconnects. 

Load currents up to 400 amperes 
at 15,000 volts can be interrupted 
safely—and without arcing at the 
main switch contacts. And these 
load-breaking Switches cost but 
little more than conventional 


disconnects. 


They meet many load switching 
requirements at substantial initial 
and maintenance savings over 
larger circuit breaking equipment. 

Further—in combination with 
S &C Fuses, as in the substation 
installation shown at right—both 
load switching and short circuit 
protection are provided. No Horn 
Gap Switches needed here. You have 
one piece of apparatus to install in 
place of two,saving space and weight, 


S & C Load Interrupter Disconnect and 


H ‘ ‘ } Fuse Combination on primary of trans- 

and reducing installation time. ee nan tee oats tats ame 
have short-circuit interrupting ratings of:— 

20,000 r.m.s. amperes at 13,200 volts; 

25,000 r.m.s. amperes at 6600 volts; 


MADE IN BOTH OUTDOOR AND INDOOR TYPES 30,000 r.m.s. amperes at 2300/4000 volts. 


SCHWEITZER & CONRAD, Inc. 


4435 Ravenswood Avenue Chicago 40, Illinois 


Supplied in Canada through Powerlite Devices, Ltd., Toronto, Ontario 




























Gulfcrest Oil has the two important assets 
you want in a turbine lubricant: superior 
lubricating value, longer life! 

These assets are the result of more thor- 
ough and more complete refining. For 
Gulfcrest Oil is not only refined by con- 
ventional methods, but is super-refined 
by the Gulf Alchlor Process, the most 


effective method for producing a turbine 


TReiiT 
‘ LUBRICATION 
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BACK THE ATTACK .. 





LEADS THE FIELD 


] REFINED BY THE ALCHLOR PROCESS. The most 
thorough and effective method for removing chemi- 
cally active or unstable hydrocarbons as well a; 
other impurities present in all crudes, 


2 HIGHEST RESISTANCE TO OXIDATION. Be. 
cause this famous ALCHLOR Process synthesizes 
ee oe eee Seecere  eoeeate 


ot service, the finished oil has greater stability. 
GULFCaEST OIL stands alone in its high resistance 


9 HIGHEST RESISTANCE TO THE FORMATION OF 
ORGANIC ACIDS AND SLUDGE. Because of the 
elimination or rearrangement of the less stable 
eros sand the unparalleled refining power of 
Alchlor Process provides oils that form less gum 
and deposits, less sludge, and a higher resistance 
‘to emulsitication when mixed with water, insuring 
yeats of uninterrupted service. 


4 maxmum Kw. OUTPUT PER UNIT OF CON. 
SUMPTION. Because the Alchlor Process not only 
makes possible an oil more highly refined and 
homogeneous but with a greater resistance to 
oxidation and deterioration, longer life is insured 
and less make-up oil is required. 


oil with maximum resistance to oxidation 


and sludge. Gulfcrest Oil is the world’s 
finest turbine lubricant! 

Call in a Gulf Lubrication Service Engi- 
neer and ask him to show you how Gulf- 
crest Oil can help you get improved 
lubrication and higher operating effi- 
ciency.Write, wire, or phone your nearest 


Gulf office today. , 


Gulf Oil Corporation - Gulf Refining Company 


Gulf Building, Pittsburgh 30, Pa. 


. BUY MORE WAR BONDS 
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yf ILLION AVA of Pennsylvania Furnace Transformers 
vow im Sewice ! 




















E PROBLEMS OF DESIGN 


AND HOW THEY ARE MET 
1. Overloads. 


Electric Furnace operation inherently subjects 
Furnace Transformers to heavy overloads. To 
carry these overloads safely, a low temperature 
gradient must be maintained between copper 
and oil. Pennsylvania coils are designed so that 
a large strface of each wire in the high voltage 
and low voltage windings is directly exposed to 
the cooling oil. Large vertical ducts distribute 
the oil through the coils. Ducts are clear and 
unobstructed; hot spots cannot develop in the 
windings. 


2. Balancing of Stresses. 

Pennsylvania coils are balanced to reduce the 
radial and axial short circuit stresses to a mini- 
mum. 1. The circular shape protects the coils 
against deformation due to radial short circuit 
forces. 2. The total axial short circuit force is 
calculated for each design and the coils are 
subjected to an equivalent pressure in a three 
hundred ton hydraulic press. The ability of the 
coils to maintain their shape, under the pre- 
scribed pressure, guarantees that the transformer 
will safely withstand short circuits. 






































' t fi * s . 
Paktc i otaing 3. Distribution of Currents. 


4 Due to heavy secondary currents, the windings 
Tate wccessha operation of these must be subdivided into numerous parallel sec- 
spill “given. Pennsylvania Transformer tions. A skillful arrangement of the windings 


a} a a 1 foted reputation in the Furnace Trans- insures that each section carries an equal share 


f of the current. Careful transposition of the 
former : fel For over 30 years, Pennsylvania individual conductors of each section in the wind- 


Engineers have closely followed the development of ings reduces the copper eddy losses to a mini- 
Electric Furnaces. They fully understand the problems mum. This results in improved efficiency, more 
of Electric Furnaces and their relation to Furnace enters SEvee temperature and prevention of 
Transformers. pe 


CHNIGWAME w=: 


PRANSFORMERS | ar y 


TRANSFORMER COMPANY PITTSBURGH, PENNSYLVANLAL 


ae 
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SUPERHEAT CONTROL 


in S-A’ Boilers 
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e Wide range superheat control in “S-A” 
type boilers is accomplished by plac- 
ing all superheating surface in one of 
the twin tube banks. Dampers, placed 


in the gas outlets, control the propor- 








tion of gas flow through this bank to 
give constant superheat under vary- 
ing load conditions. Note that the dam- 
pers are placed in a relatively cool 


temperature zone. 





Foster Wheeler is a Three-Star win- 
ner under the U. S. Navy Board of 
Awards for production. 
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SUPERHEAT CONTROL 


in [win Furnaces 





e Final steam temperature is determined by rate 


at which superheater furnace is fired and, there- 
fore, steam temperature can be kept constant 
or varied at will independent of the quantity 
of steam produced, rapidity and width of load 
swings, changes in feedwater temperature or 
influence of other factors. 

The use of the combination radiant and con- 
vection superheater gives an additional tem- 
perature control which simplifies operation, i.e., 
with increasing load the superheat increases on 
convection section and decreases on radiant 
section. By proper proportioning of the radiant 
and convection sections, superheat can be held 
virtually constant from 40% to 100% normal 
load. Below 40% of load, superheat can still 
be kept constant by firing superheater furnace 


slightly harder than boiler furnace. 
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FOSTER WHEELER CORPORATION 
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165 BROADWAY, NEW YORK 6, N. Y. 
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| High Tension | Gooseneck Poreélalas 
for Transformer Entrance Wires 





trol 





® Accuracy in control of produc- 
tion of ILLINOIS Porcelain as- 
sures exact dimensions plus 
high mechanical and high di- 
electric strength for perfectly 
balanced insulators. All sizes 
and shapes are available for 
high tension transformers of 
every type—ease of installation 
assured because of uniformity 
—right fit means dependable 
service. 


ILLINOIS ELECTRIC PORCELAIN GO., 2lacoms, Slncis | 
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FOR YOUR PLANT 


FOR YOUR PRODUCT 


FOR YOUR LABORATORY 


WITH LOW CURRENT CONSUMPTION 


devices. Write today for complete information covering 


For a continuously adjustable voltage or a constant voltage 
from a fluctuating source, specify Transtat A.C. Voltage 
Regulators. Their velvety smooth, practically stepless con- 
trol is unmarred by current interruptions, arcing or line 
surges. They operate with high electrical efficiency and 
cannot reduce power factor or distort wave form. With a 
range from 0 to 100% rating, they may also be con- 
nected to provide higher than line voltages. Yet Transtats 


are no more expensive than many other voltage regulating 


and Rectifiers for Electronics 
and Power Transmission 
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manual, motorized and fully automatic Transtats. Ask for 


bulletin 51-2U. 


® Cutaway view of a typical TH Transtat showing both 


outside case and arrangement of parts inside case. 


* 


AMERICAN TRANSFORMER COMPANY 
178 Emmet Street, Newark 5, New Jersey 


(979) 25 























At top: Close up of diamond cage 
construction as developed for Elliott 
squirrel-cage motors. The skewed 
formation of the bars assists 
mechanical stiffness. 


At right: One of a large number of 
Elliott 6600-hp. synchronous motors 
for tanker propulsion. These motors 
have Elliott diamond cage winding. 
Photo shows motor completely cov- 
ered, with its ventilating system. (In 
these vessels, Elliott furnishes also 
the main and auxiliary turbine-gen- 
erators, desuperheaters, mechanical 
drive turbines.) 


Below: Two Elliott engine-type syn- 
chronous motors driving compres- 
sors. Superintendent in this plant 
says these are the quietest motors 
he has ever seen. 


Detail of diamond cage 
arrangement, showing com. 
paratively broad area, and 
consequent strength, of lam. 
inations. 









bugueciing advances 

















motor des ) 
| DIAMOND CAGE 
Ingenious engineering is characteristically Elliott. 
‘| CONSTRUCTION : aig é 
Tough problems which must be solved in new 
Achieves high starting ‘ ; , . 

2 bien, toe aids cone ways, are an interesting challenge to Elliott engi 
in A. C. motors— neers, who are constantly designing special 

@ Small pole horns required equipment for the individual job. Through this 
reduce leakage flux in syn- vs : ‘ 
denets eter activity Elliott engineers have amassed facts and 

@ Combines the most desir- data of immense value, and have gained the 
or tee ee Ones eee habit of original thought which is an essential of 
tances with the most 
favorable relation of cage all pioneering in any phase of human endeavor. 
reactances— 

@ Allows close nesting of bars A case in point is the development by Elliott 
with smallest sacrifice of engineers of “diamond-cage” construction in 
strength of the iron section 

between bars— squirrel.cage motor design. On the sound basis of 
| @ Affords means of eliminat- overall results and long-term performance, we 
ing all looseness between ‘ . s ‘ P 
iter tock. nnd hove~ believe this construction is superior among the 

@ Gives exceptional strength, many efforts of motor designers to meet the 
and stiffness of the tip of requirements in this problem. 
stack— 

@ Combined with other Full details of this development, including graphs 
structural features of comparative tests, and data on the motors 
assures unusually 
quiet operation. o of which it is a part, may be had at request. 


























builds fine moto 
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Electric Power Department, RIDGWAY, PA. 


DISTRICT GFEICES FN PRINCIPAL CITLES 


L-749 
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HERE’S vour “TRACKING” TEAM 








Now-—plastics research has combined Fiberglas pressure laminated plastics, it can be sheared, — 
fabric and BakeiTE Laminating Plastics to bring punched, and machined with metalworking tools. 
you a durable insulating material that is more Investigate the opportunities for improving 
resistant to surface tracking than any other lami- both the mechanical and electrical characteris- 
nated plastic yet developed. Although its arc re- tics of your equipment with laminated plastics a 
sistance (A.S.T.M. D-495-41) is 185 seconds, it is by writing Department 47. Bakelite Corporation 
extremely tough — having tensile strength and also will be glad to put you in touch with fabri- 
flexural strengths of 11,500 and 20,000 pounds —cators who can supply your immediate essential r 
per square inch respectively. needs or advise you on specific applications. 

This special arc-resistant plastic is available in 
sheets, tubes, and rods of various dimensions. a 
Where quantity justifies the cost, it also may be BAKELITE CORPORATION, 30 E. 42 St., New York 17 ri 
custom-molded into simple, three-dimensional Unit of Union Carbide and Carbon Corporation 
shapes. In common with other types of high- UCL sa 


iia 
rae] 
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“How To Do It” 
Ol NO | FS Information For 
Crescent Tool Users 
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No.19 .... PICKING THE See a 
PROPER TOOL FOR THE JOB 


~ 


5 














A few simple rules will help in selecting the proper 
cold chisel or punch. In making your jelsction, re- 
member this basic rule: cold dashes are designed to 
cut only metals softer than the tool itself. Use a heavy 
hammer: a light hammer won't transmit the force of 
the blow to the cutting edge. 

















Use a Crescent Cold Chisel to cut sheet metal with a 
back plate. First scribe the line or design and with 
sheet laid on back plate, cut as illustrated. Finish 





edges with a file. 























Probably the easiest way to remove a rivet head is to 
use a Crescent Cape Chisel, as illustrated. Cut through 
center section first, then knock off the two side wings. 

















Use a Crescent Pin Punch to drive out a rivet or pin. 
Select a punch having a diameter slightly less than 
that of the rivet. A point too small may upset the end 
of a soft rivet and make it seize. 


MAIL THE COUPON FOR FREE REPRINTS 


This is No. 19 in Crescent’s TOOL NOTES 
Series. These informative advertisements 
provide practical information for users of 
hand tools. Mail the coupon today! 














A Crescent Star Drill is the proper tool for making 
holes in concrete or other masonry. Give the drill a 
quarter turn after each blow with a heavy hammer. 
In a pinch, a cold chisel will suffice but work is slower. CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 























Crescent Tool Co., Jamestown, N. Y. j-4 
CR ESC E N T T OOLS Please send your “TOOL NOTES” Series 
(] for Bulletins (} for 3-ring binder 
| 
Give Wings to Work Name | 
Address 
City : State 
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Examine the features that make 


In addition to performance and rating figures, you cer. 
tainly are interested in the engineering and structural 
details of as important a piece of equipment as a trans. 
former. We take great pride in the features that aref p,: 
responsible for the good service records of Standard ra 
Transformers. A few of these details are highlighted MM, ;cel. 
j on the opposite page. It will pay you to spend ge'™™ 
minute now reviewing them, as they are points withB co 


which you will want to be thoroughly familia. 9% 4° 


ist 















Standard Instrument Transformers 


combine extreme accuracy with Tr 
sturdy construction j ple 
col 


f oil t 





Standard makes a complete line of of 
Distribution Transformers for 
External view of Standard Power Transformer, 
of which core and coil structure is shown on 
opposite page. Rating, 3,000 KVA. Voltages 
44/66 KV, 5.3/16 KV. 


THE STANDARD TRANSFORMER C 


Gene 


Rural, Urban, Industrial and Build 
ing service. 





for every class of service: Distribution and Power ° Current and Potential - Askarel Cooled - urd 
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e Bushings, properly sized 
j and spaced, are oil filled, 
brown glaze, wet process 
ifBorcelain with spade type 
rminals. 


lM Core design provides 
double usual cooling area; 
is mechanically strong. - 


h Rigid supporting structure 
) assures long life and trou- 
ble-free operation. 


Moisture completely re- 

moved from coils by pre- 

heating, vacuum impreg- 
ation with special varnish 
nd baking. 


Flashover protection pro- 
1 vided by treated press 

board, varnished cambric, 
nd insulating tubes. 


Treated fibre spacers 
i} placed radially in vertical 

columns permit free flow 
f oil to al] parts of coils. 


y Unique spring construc- 
tion on coil end braces 
permits slight movement 

{ coils under abnormal load 

ithout damage and takes up 

nyslackduetocoil shrinkage. 

) Ample clearance between 

} high voltage winding and 
core prevents flashover. 


) Specially developed 
1} gasket prevents ldakage 
of oil or entrance of air. 


COMPANY WARREN, OHIO 


General Purpose Dry Type - Auto Transformers * Street Lighting 


Welded jack bosses as- 
sist in handling. 


REPRESENTATIVES 
PRINCIPAL CITIES 
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@ Looked at from a dollars-and-cents viewpoint— 
ao neni or in terms of man-hours of under-staffed and over-worked 
patrol.and maintenance crews—Lapp Line Posts and Station 
Posts are smart business. For the engineering achievement of 
these insulators—now proved by more than 12 years of service 
in the toughest areas—is that of eliminating at their source all 
the common causes of high-voltage insulator failure. A one- 
piece post body, with multiple short rugged petticoats, this 
Lapp design is proof against puncture and cracking, is capable 
of withstanding enormous shock from power arcover or me- 
chanical attack, provides uniform leakage path for operation 
under dirt conditions. For replacement, new construction or 
line conversion, Lapp Posts on your transmission lines and 
substations will give better performance and less trouble. 

















LAPP INSULATOR COMPANY, INC., LE ROY, N.Y. 
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It's simple as can be: 
if the fourth wire of your four-conductor cable is a 
grounded neutral, use a G& W three-conductor 
pothead with a neutral stud and lugs in the body 
—instead of a four conductor pothead. It serves 
perfectly, takes less space, saves appreciable ma- 
terial—and. costs less. Entrance fittings for the 
base are readily available in standard inter- 
changeable parts, for either four-conductor or four 
single-conductor cables. 





This fact is important to remember: practically any 
G & W Pothead body can be fitted with a ground- 
ing stud, in front or at either side. The gasketed 
hex portion of the stud is an effective seal against 
moisture getting in, and compound or cable oil 
getting out. The extra cost is negligible. 

Select the correct 3 conductor pothead in Bulletin 
392. Add symbols “GL” to designate that pothead 
should be equipped with neutral ground stud and 
lugs. Specify conductor size. State preferred loca- 
tion of the stud in the body. If you haven't Bulletin 
392, better write for a copy right away. 


POTHEADS ... BOXES... OIL FUSE CUTOUTS ... OIL SWITCHES AND MULTIPLE CIRCUIT OIL DISCONNECTS 
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WA, TO less than 12 of these giant 
LN 82,500-kw hydro-electric gen- 
erators will soon be sending the 
mighty power of Boulder Dam 
throughout the Southwest. 

Utilities are meeting an all-time 
high demand for power and are 
assured of peak performance by lu- 
bricating with Texaco. 

Texaco Regal Oils (R & O), for 
example, keep steam turbine lubricat- 
ing systems clean, bearing tempera- 
tures normal, governor action smooth 
and sensitive. They free themselves 
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FOR 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * 


rapidly from air and water, and are 
highly resistant to gum formation and 
sludging. They are rust and oxida- 
tion inhibited. 

So effective have Texaco Lubricants 
proved that they are definitely pre- 
ferred in many fields, a few of which 
are listed at the right. 

Texaco Lubrication Engineering 
Service is available to you through 
more than 2300 Texaco distributing 
points in the 48 States. The Texas 
Company, 135 East 42nd Street, 
New York 17, N. Y. 


A STATOR 


THEY PREFER TEXACO 


%& More Diesel horsepower on streamlined trains 
in the U. S. is lubricated with Texaco than with 
all other brands combined. 


te More locomotives and railroad cars in the 
U. S. are lubricated with Texaco than with any 
other brand. 


¥%e More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


%e More buses, more bus lines and more bus- 
miles are lubricated with Texaco than with any 
other brand. 


%& More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with any 


other brand. 
7 


TEXACO Regal Oils 


ALL TURBINES 


HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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“SEALKAP™ 


CABLE TERMINATOR 


SOLVES SERVICE PROBLEMS 


MORE TROUBLE-FREE YEARS 
ou LESS RADIO INTERFERENCE 
with these 
DELTA-STAR FEATURES 


Vented for Voidless Compounding 



















Drawnut Threads Carry No Current 








Retainer Prevents Flowing of Gasket 





Bushing Reduces Radio Interference 


Compensation for Loss of Resilience 





Oil-resistant Synthetic Rubber Gasket 





0006000 


Extra Heavy, Shock-resistant Porcelain 








“SEALKAP” CONSTRUCTION PROMOTES : & 
LONG TROUBLE-FREE LIFE AND REDUCES ' : 
RADIO INTERFERENCE 


Thick oil-resistant synthetic rubber gasket (6) with prac- 
tically no exposure to oil lengthens effective resilience and 
provides a radial seal on connector stud. 

Gasket retainer (3) with close clearance to porcelain and 
metal bushing (4) with snug fit on connector stud reduce 
gasket flow to a minimum. Volume remains practically 
constant after drawnut is tightened. Metal bushing, being 
cast in porcelain and in contact with stud, reduces corona, 
resulting in less radio interference. 

Spiral laminated spring washer (5) compensates for aging 
of gasket and consequent loss of resilience. 

Vented studs permit air to escape freely when compound 
is poured—no voids. 

Drawnut threads (2) carry no current—permits application 
of moisture repellent compounds. 

Extra heavy porcelain bushing (7) minimizes breakage by otk ao Ol” 

250 Mi 
missiles and strains. (outdone (Seven 

Oil, vacuum, and water-tight seal is provided. Effective 
resilience of gasket is maintained and seal will not deteri- 
orate throughout ordinary life of terminator. 


DELTA- STAR cov 


MAIN OFFICE ANI) FACTORY 2400 Block, Fult St., Ill 
NEW YORK OFFICE 140 Cedar St., Ne rk, N. ¥ 













type ‘TW-1” 
5 Kv, 250 MCM 
(Indoor Rating) 
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FOR ACCURATE REMOTE Time is vital when faults occur on 
power lines serving essential industries; 


Service must be restored with the great est 


CONTROL AND SUPERVISIO possible speed. This may require switch. 
ing of apparatus in remotely located gen. 
erating, transformation or conversion 


...investigate the advantages “* 























































































































pa . Supervisory control, using carrier & 
of Carrier Supervisory Control <banrels, has proved the most efficient 
means of performing this function over 
long distances. It provides the highest 
degree of speed and reliability. 
> Westinghouse engineers have gained 5 ‘ 
if wide experience in applying supervisory 
ee control to meet special needs. This sery- B | 
‘id ice is as near as your Westinghouse office, B | 
4 Westinghouse Electric & Mfg. Co., East 
| Pittsburgh, Pa. J-95088 
| 
al | 
Westinghouse} 
PLANTS IN 25 CITIES . ogh OFFICES EVERYWHERE 
SUPERVISORY CONTROL 
DISPATCHER’S EQUIPMENT 
LINE TRAP 
COUPLING 
CAPACITOR 
j 
LINE TUNING UNIT B65 
oO 
CARRIER SUPERVISORY CONTROL 
» TRANSMITTER RECEIVER SUBSTATION EQUIPMENT 
BASIC ELEMENTS OF CARRIER SUPERVISORY CONTROL 
AT THE DISPATCHING END: AT THE SUBSTATION END: 
Dispatchers Equipment: An assembly of control oupli or—through which ier current fl int 
switches and indicating lights for devices to be : oe ~ 68 eee ae eee ee 
controlled . . . and coding relays that key the OF Gut OF Bae. 
catrier transmitter or respond to a received code j f ; 
for selecting points for control. Also for perform- Line Tuning Unit which cancels the impedance of the coupling 
ing close trip or supervision functions. capacitor. 
Carrier Current Tr itter-Receiver ... generates 
and receives carrier when actuated by the super- Carrier Current Transmitter-Receiver— generates and receives 
visory equipment. carrier when actuated by the supervisory equipment. 
ghee A perth cancels the impedence <f Supervisory Control Substation Equipment — responds to the 
Gecatins Ciena eels oitialy : - received code to select the device to be controlled, and perform - 
ing Capacitor—through w carrier curren , . < 
flows into or out of the line, the proper control action. N 
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FROM EXACT PROPERTIES TO FINISHED PARTS 
ANELYTE CAN BE MADE 
TO YOUR ORDER 


PROPERTIES 


PANELYTE properties are listed below—not as descriptive of 
any one grade of these paper, fabric. wood veneer, fibre 
glass, and asbestos base thermo-setting plastics—but to 
show the range of properties of the 32 grades. 


HIGH ‘DIELECTRIC STRENGTH 
Volts/Mil. Short Time Test, 1%” Thickness—up to 700 volts. 


Dielectric Constant, at Radio Frequency (1 megacycle from 6 to 
5 for electrical controlled grades) 


Power Factor, at Radio Frequency (1 megacycle from 6.5% to 
2.5% for electrical grades) 











a 


| UNUSUAL STRUCTURAL STRENGTH 

' Izod Impact Strength (ft. Ibs. per inch of notch)—0.5 to 20. 
Compressive Strength (psi)-—-20,000 to 55,000. 

Tensile Strength (psi)~—7,000 to 35,000. 

Modulus of elasticity in tension (psi x 10°)—7 to 30. 
Flexural Strength (psi)—12,000 to 40,000. 


EASY MACHINABILITY 
May be Sawed, Die Punched, Drilled, Lathe Turned, Milled, 





Knurled, Grooved, or Shaved. 


aa wtge sop Pree Panelyte, the structural laminated plastic, is 
Se eee both versatile and adaptable. Close tolerance 
pe gonna neagagaleaaa work is possible because sheets are thor- 


As low as 0.7% in 24 hrs. immersion. 
Cuiinineienis enantnnnee oughly bonded and the structure homogen- 





Not affected by Water, Brine, Oil, Ordinary Solvents, Coolants, eous. Irregularity of shape or intricacy of 

| Ketones, Esters, Most Acids and Weak Alkalies. design are not obstacles, as parts are lathe 
LOW COEFFICIENT OF FRICTION turned, milled or drilledtoexactspecifications. 

LOW THERMAL CONDUCTIVITY Use Panelyte Service to eliminate time-wast- 

GOOD DIMENSIONAL STABILITY ing experiment — to improve your product or 

Low Cold Flow—Uniform Thermal Expansion—Does Not Warp simplify its assembly —to save weight — to 


Under Normal Conditions. 








speed production. Your inquiry is invited on 
j EXCELLENT HEAT RESISTANCE bl : ] : th f t t al 
Heat Resistance—300° F. for cellulosic base; inorganic base mate- any pro em invo ving e use Of structural, 


rials are flame resistant.—Does Not Soften Under Heat.—Only laminated, resinous plastics in essential work. 
Effect of Hot Water to Accelerate Absorption. 


3 Write for Data Sheets and samples. 














Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 
2 St. Louis, St. Paul. San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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town who is ready to help 





H 
OW Your LIGHTING COMPANY 





HIS ADVERTISEMENT is appearing in 
d fro issues of Mill & Factory and 
Purchasing, carrying this air condition- 
ing message to 39,569 industrial exec- 
utives. When industrial load building 
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You plan for it now. 
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JOHN A. Ro 
* ROEBLING’s 
TRENTON 2, New sense OMPANY 
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Branches e 







Principe Cities 





Round end 







oe te Mle ond rasa 
Wiese Bridges ang Cables . Electrica} 
Cables + Agrias Wire Rope Systems 


Acid o 









becomes a problem again, we hope 
that you will benefit from this and 
other messages which Roebling adver- 
tising brings before many branches 
of industry, month after month. 


Full size reprints of the advertisement available on request 
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NOTE THESE FEATURES 
ADDED 
FOR YOUR CONVENIENCE 


ENGINEERING TABLES 
COMPLETE DIMENSIONS 
FLAT OPENING PLASTIC BINDING 
NEW PHOTO-DIAGRAMS 
THREE-WAY INDEX—PICTURES, 
PRODUCT, CATALOG NUMBER 
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144 PAGE CATALOG PACKED WITH 
FACTS Adeut FITTINGS 


based on 25 years of “Know-How’ 


Here’s an easy-to-use working tool for everyone whose 
future plans call for electrical fittings. Here are the results 
of wide pre-war experience seasoned and tested under war- 
time service conditions . . . the facts you need to know 
about an improved line of O.Z. products including the 
latest O.Z. developments in 


e CONDUIT FITTINGS 
e CABLE TERMINATORS 
e JUNCTION BOXES 


e SOLDERLESS CONNECTORS 
e POWER CONNECTORS 
e GROUNDING DEVICES 


This new catalog gives you timely information 
in practical form, covering improved products, 
expanded lines, newly developed lines and 
reduced list prices. A request on your letter- 
head will bring you your free copy. 





; @ 5248 
, ELECTRICAL MFG. CO. 
oe ® 262 BOND STREET - BROOKLYN, N. Y. 
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BALLASTS 


For Fluorescent 


* 


@The satisfactory performance of fluorescent lighting 
depends to a great extent on the Ballasts,—and at 
Jefferson Electric the importance of this unit is well 
recognized,—and design, selection of all materials, 
construction and expert craftsmanship all contribute to 
the reliability for which transformers and ballasts bear- 
ing the Jefferson Electric mark have long been known. 

Where groups of fluorescent lamps are installed, 
great savings in copper and other metals are possible 
by using Multi-Lamp type Ballasts. Costs are cut and 
installation time reduced. Four 100-watt lamps, for 
example, served by one Four-lamp Ballast saves 50 
per cent of the cold rolled steel, silicon, and copper 
required for two two-lamp 100-watt Ballasts. Too, 
power losses are reduced, and since four-lamp Ballasts 


JEFFERSON 


SBEO I WG. 4 





OTRO aD 


Lighting 


(994) 








FOR PEAK 


\ALIGHTING PERFORMANCE 


may be used on 250-280 volt circuits, conductors can 
be smaller than for 110-130 volt circuits, another 
saving of copper. 

Jefferson engineers introduced Ballasts with bottom 
leads to facilitate installation on shallow wiring chan- 
nels, available in the popular capacities,—two- and 
three-lamp 40-watt; two- and four-lamp 100-watts. 

Write for Bulletin 421-FL which carries full data. 
Recommendations of our engineers are yours for the 
asking. . . JEFFERSON ELECTRIC COMPANY, Bellwood, 
(Suburb of Chicago) Illinois. Canadian Factory: 60-64 
Osler Avenue, West Toronto, Ontario. 








SINGLE 


CERTIFIED LAMP 
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Sulphur & Sulphuric Acid Handling 
Plants 


Rubber Mills 

Cotton Mills & Gins 

Lime Kilns 

Sugar Refining 

Aluminum Plants 
Turpentine & Rosin Plants 
Tanneries 

Drug Manufacturing 

Paint & Varnish Plants 
Brewerles 

Ceramics Plants 

Food Processing 

Fertilizer Handling 

Cement Mills 

Oil and Fat Recovery 

Flour Mills 



















| 
| 
| 
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PROTECTED AGAINST: acid 
umes, alkali fumes, splashing or 
dripping corrosive liquids, air-borne 
oisture, steam, corrosive gases, 
onducting dusts, metallic chips, etc. 


PROTECTED BY: a corrosion- 
esistant frame, coofed by a built-in 
orrosion-resistant fan. The wind- 
ngs are doubly protected from dam- 
age by Crocker-Wheeler’s vacuum- 
mpregnation process which seals 
each coil individually against mois- 
ure, fumes or dirt. 


BRUTALLY TESTED! The seal’s 
effectiveness is proved by labora- 
ory tests (at right) and by hundreds 
of satisfactory installations. 








A aS ta, 


ROMO CN 8 8 NII CR, IH pcm UR nT in Cee 


SEALEDPOWER 
available for Coal Tipples and Pulverizers 
all polyphase alternating cur- Foundries 

2 to 15 horse- Cement Mills 


Cowl-cooled 


rent circuits 
power. Write for detailed liter- 


Wet Mines 

Feed Mills 

Coke Plants 

Wood Working Mills 

Textile Mills 

Paper & Pulp Mills 

Glass Manufacturing 

Packing Plants 

Laundries 

Galvanizing & Pickling 
Processes 

Dye Houses and Bleacheries 

Soap Manufacturing 

Crushing & Grinding Mills 


Grain Elevators, Etc. 


ature, or call our nearest office 


Now a Gorrosion-Resistant 
SEALEDPOWER Motor 








cn ine hls tcl ilisrilips 


1 SEALEDPOWER motor was 
placed in tank containing several 
inches of water and run continuously 
for 8 hours (see photo). It stood idle 
in water overnight, then was run 8 
more hours. During motor’s opera- 
tion, the external ventilating fan 
drenched the outside of the frame 
with water. At end of test, the motor 
was disassembled and found to be 
completely dry inside. 


@ Adense atmosphere of extremely 
fine French chalk was kept circulating 
around the motor and through its 
ventilating system for many hours. 
No trace of chalk was found inside 
upon disassembly. 


JOSHUA HENDY IRON WORKS 


S@-, CROCKER-WHEELER DIVISION 














SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS 
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Scovill Tube New 





Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 





Condenser Tube Installation Methods 
and Their Influence on Tube Life 


Scovill engineers discuss the | 


proper controls to prevent the | 


most common troubles 


The importance of proper tube instal- 
lation in tubular heat exchangers has 
been repeatedly demonstrated both for 
new equipment and for retubing. Tube 
life and tube sheet life frequently have 
been shortened by the lack of proper 
control over the installation method. 
Distorted and cracked tube sheets; 
corroded, split, and cracked tubes — all 
have resulted from excessive or improper 
rolling or joint design. 

As the importance of installation meth- 
ods has become generally recognized, 
various controls have been developed to 
prevent excessive rolling—the most 
commonly encountered fault: — 


1. Tubular “stops” are placed on the 
expander mandrel behind the car- 
riage to prevent mandrel entrance 
beyond the desired point. 

2. Limited pneumatic pressure is 
used for the operation of expander 
air motors. 


3. Expanders are available fitted with 
cylindrical rolls, and with mandrels 
tapered in front and cylindrical at 
back. Tapered section of mandrel 
expands tube the desired amount, 
after which rolls slide over into 
cylindrical section of the mandrel 
and do no further work. 

These and other methods are success- 
fully used for control which is one of the 
primary requirements. 

Scovill’s tube engineers always have 
recognized the importance of proper 
installation on tube and unit life and 
have pioneered many of the improved 
tools and methods. 

Since the tubular “‘stop’”’ on the expand- 
er mandrel — as a means for controlling 
expansion — is simple, positive, appli- 
cable to all standard expanders, and calls 
for no specialized equipment, it has been 
used and widely recommended by us. 
The following eight illustrations show 
methods of installation, and give a brief 
explanation of the advantages or dis- 
advantages of each. More complete in- 
formation is contained in “Scovill Con- 























Method No. 1 


Formerly the usual method of installing 
tubes in marine and stationary steam con- 
densers. Inferior because of: 
A. Protrusion into water box to create 
turbulence. 
B. Pocket between inside shoulder of ferrule 
and tube end. 





Method No. 3 


This “‘flush-type ferrule’’* can be installed as 
easily as the regular projecting type, but with 
this method, no inlet end air pocket is formed; 
and as there are no projections into the water 
box, turbulence is kept to a minimum. 











Method No. 2 


Where protruding inlet end ferrules must be 
used, install as shown with the tube end fitted 
snugly into ferrule shoulder. Allow for ex- 
pansion at the outlet end. 





Method No. 4 


Recommended for renewing old tube sheets 
originally using ferrules. For this method a 
special bushing is inserted to replace the fer- 
rule. The bushing is then reamed, radius cut, 
and grooved, after which the tube is expanded, 
flared, and beaded into position. See notes I, 
II, IV, V, VIII. 


*Patented 











42 (996) 


ELECTRICAL WORLD @ 





denser Tubes”, a new edition of which 
will shortly be available. 

Detail data given is authoritative for 
nonferrous tubes of common condenser 
tube sizes only (54” to 11%” O.D. and 
14 (.083’’) to 18 (.049"") Ga.), but many of 
the details and practically all of the 
principles can and should be applied to 
other sizes and materials. 


NOTES 


I— Air entrained in the circulating 
water, or released from solution by turbu- 
lence or low pressure areas, frequently 
has a destructive effect on tubes, 
Streamlining of tube inlet ends reduces 
turbulence and minimizes the release of 
air from solution. This is of vital im- 
portance in steam condensers. 

In oil refinery heat exchanger units, 
often operated under pressure, velocities 
are commonly so low, and impingement 
attack so uncommon, that tubes are 
satisfactorily installed by expanding 
without flaring or beading. 

II — Reamed hole tolerances should not 
exceed plus and minus .002”. 


III — Locating inlet end of tube and 
avoidance of creep during expansion — 
any one of several methods may be used. 

A. Scovill screw-in hoiding tool at 
outlet end, or Scovill combination 
tube puller and holder. 

B. The outlet end, if to be expanded, 
may be rolled first, and the tube 
faced to length at the inlet end. 

C. Expanders supplied by Scovill are 
recessed to receive the tube end 
and arranged to set the tube in the 
proper position where its location 

» may be noted and held by a work- 
man at the outlet end. 


IV — Expanded length should extend 
through the tube sheet to prevent space 
between sheet and tube in which corro- 
sive shell side media might collect, 
stagnate, and initiate active corrosion. 
V — Expanded length should not ex- 
tend beyond inner face of tube sheet, 
otherwise, an unsupported expanded 
section subject to stress corrosion of 
fatigue cracking will be created. 
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Load in Pounds 





JOINT STRENGTA 


Compression Test 


Tubes 5/8" x .065" (16 Ga.) 


Blocks 1-3/8" Sq. x 1" Thick 
see Oo in Blocks -.630" -.0015" +.002" 


Sieur bes — Mandrel - .020 "/" 
Reverse Taper Expander Rollers 0.K. 


AMOUNT OF ROLLING 
MANDREL ENTRANCE PAST POINT WHERE TUBE FILLS HOLE.. 




















Method No. 5 


——— to metal vs. metal joint with tube 

Tube sheet must be drilled, reamed, 
mar wd cut, after which the tube is expanded, 
flared, and beaded. This method is superior 
to ee No. 1 and No. 2. See notes I, II, 
III, IV, 





Method No. 7 


This is a refinement of method No. 6, but in 
method No. 7 the tube sheet has been re- 
cessed so that the beaded tube is flush with 
the tube sheet surface. This method requires 
that the tube sheet be drilled, reamed, radius 
cut, recessed, hole grooved, after which the 
tube is expanded, faced off to exact length if 
required, flared, and beaded. See notes I, II, 
III, IV, V, VII, VIII. 








Method No. 6 


In this method, the tube is expanded into a 
serrated hole which provides superior joint 
strength and permanence without excessive 
expansion. Tube sheet must be drilled, 
reamed, radius cut, grooved, after which the 
tube is expanded, flared, and beaded. See 
notes I, II, III, IV, V, VII, VIII. 





Method No. 8 


This illustrates the use of Scovill’s improved 
streamline ferrule for outlet end joints. It 
provides ample room for tube expansion, but 
the streamlined shoulder prevents the tube 
from dropping free of the inlet tube sheet. 
Although not illustrated, satisfactory outlet 
end joints can also be made without ferrules 
by the use of alternate rings of soft metal and 
fibre in the proper proportions. 











VI—A short bevel or radius at inner 
face of tube sheet holes is recommended 


to minimize the putentially damaging | 








THIS IS NUMBER NINE in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


| 


effect of sharp edges against which 
vibration may occur and stresses con- 
centrate. 





VII — Allowance should be made for 
expansion and contraction of tubes due 
to thermal differentials in service. Vari- 
ous methods are used successfully, 


A. Expansion joints in shell. 


B. Floating heads (commonly used in 
small exchangers). 


C. Bowed tubes — bow should be up- 
ward in order that tubes will drain 
when idle. This is frequently of 
great importance. 


D. Tubes tight and fixed at inlet ends 
— pressure tight but free to slip 
at outlet ends (as with alternate 
rings of soft metal and fibre in 
proper proportions). 

E. Tubes rolled at one end, then 
heated slightly over operating 
temperature and rolled at other 
end while hot. Tubes are then 
under slight tension when cold, but 
of proper length, and without 
stress while operating. The stress 
while idle has never, within Sco- 
vill’s experience, caused trouble. 

VIII — Serrated vs. smooth tube sheet 
holes. The advantage in joint strength 
obtained through the use of serrated 
tube sheet holes is clearly demonstrated 
in the chart in upper left corner. 


TWO OTHER SCOVILL 
SERVICES — 


The information in this article is illus- 
trative of Scovill Service in Manuals. 
Other Scovill services welcomed by heat 
exchanger operators are Service in 
Metals — which means the facilities of 
our laboratories (as national needs per- 
mit) to help determine the best alloy for 
your conditions...and Service in 
Men — which means close cooperation 
from Scovill engineers in planning prop- 
er installation and in investigation 
where necessary. 

For Scovill’s new manual, advice on 
metals, or personal service of a Scovill 
engineer, address Scovill Manufacturing 
Co., 24 Mill St., Waterbury 91, Conn, 


Scovill 


MANUFACTURING COMPANY 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in Men 








WATERBURY, CONN. AN 
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WAGNER PRODUCTS FOR VICTO 











PROVIDE LOAD CENTER CONTROL FOR 
LIGHTING AND POWER CIRCUITS 


The Unit illustrated above is installed in a synthetic rubber plant. Each trans- 
former has a two-position liquid-filled disconnecting switch on the high-voltage 
side which is equipped with low-voltage interlock. The low-voltage side is 
equipped with air circuit breakers electrically or manually operated, ground 
indication lights, voltmeters, ammeters, and ammeter test blocks. Each unit 
has one main breaker, one tie transfer breaker, and two feeder breakers. 


For Complete Information on Wagner Unit Substa- 


tions write or phone the nearest Wagner branch office. 
> 7 


BACK THE ATTACK=— 
BUY U.S. WAR BONDS 


WaégnerElectric Grporation 


ESTABLISHED 169! 


6456 Plymouth Avenue, St. Lovis 14, Mo., U.S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


44 (998) ELECTRICAL WORLD @ March 18, 





Making 
CUSTOMER 





Facts come quickly from 


0 WEDS het Sebi, Biot 


& Berter service for more people in Iowa 
City, Fort Dodge, Orrumwa, Cedar 
Rapids and Davenport, lowa, and Rock 
Island, Moline, and East Moline, Il. 


K ARDE X customer reconps 


at Iowa-Illinois Gas and Electric Company 


Thousands of mid-westerners could 
give examples of the fine service they 
get from the Iowa-Illinois Gas and 
Electric Co. And without knowing 
it, they’d be testifying to the “‘fact- 
power’ of the Kardex Visible Con- 
trol as applied to Centralized Cus- 
tomer Records. 


This company is another leading 
public service organization that has 
found in Kardex a key to simplified 
procedure, reduced operating costs 
and improved clerical productive- 
ness, as well as a higher standard of 
fast, accurate, complete service to 
customers. 

CENTRALIZED RECORDS main- 
tained at principal population cen- 
ters speed up and simplify Com- 
mercial Department activities, with 
colored signals instantly flashing 
complete information of each indi- 
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vidual account and service on the 
Kardex Visible Margin. For added 
economies, a centralized control of 
customer inquiries is established, 
covering the four near-by communi- 
ties of Davenport, Rock Island, 
Moline and East Moline. 


CUSTOMER HISTORY REC- 
ORDS, soundexed to eliminate con- 
fusion and error, show individual 
collection experience and place col- 
lection activity on a selective basis. 





CUSTOMER SERVICE REC- 
ORDS reduce the time of taking 
service orders, prevent errors and 
duplicated effort and establish con- 
trol of non-payment shutoffs. 


CUSTOMER INTERVIEW 
WORK, greatly increased in these 
busy war centers, proceeds in a 
smooth, efficient and friendly man- 
ner, thanks to the instant avatl- 
ability of all facts from the above 
Kardex records, while EMPLOYEE 
TRAINING is speeded up and 
simplified. 


Let us send you detailed evidence 
showing how Kardex can help you. 
Ask our nearest Branch Office for 
free illustrated booklets. 
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SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 3, New York 
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the problem 





the answer 





PLUG 


PLUG -IN-ANY 













No. 2100 
PLUGMOLD 


Capacity: 6 No. 12 R. C. Conductors with 
receptacles installed; 10 No.12 R C. 
Conductors without receptacles. 


















No. 2100 C (cover) drilled 
for toggle switch 


No. 2127 Receptacie ; 






Fiat Elbow, 
No. 2111 
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— 
\ 








Use of End Fitting 
Z No. 2182A = 1-SLOT RECEPTACLE 
a Ne. 21275 
| 7 Te accommodate 
L plugs with either ten- 2-wire, 156 







integra! cover 


KNOW YOUR 


WIREMOLD CAN HELP YOU WirRemMo aD 


PRODUCE FOR WAR... 


WHILE YOU PLAN FOR PEACE! AND YOU KNOW THE ANSWERS 
=. 


WIREM 
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SAPWOOD 
PROTECTION: 


As Proved in the Laboratory 


A Plus A’—Sapwood 














B—Heartwood 
A—Outer sapwood initially treated. 


A’—Inner sapwood initially untreated. 





C—Culture of inner sapwood corresponding to A’. It 
was under intense decay conditions for three 
months. By diffusion and creep the 5% penta- 
chlorophenol solution had permeated the entire 
sapwood making it decay proof. Chemical analy- 
sis also showed the presence of the preservative. 


D—Untreated sapwood under same decay conditions as 
C was destroyed by decay in the same period of 
time. 


Full Length "TOX-I-TIZED" 


Protection from top to butt! Protection from outer surface 
to heartwood! Laboratory tests now have proved conclusively 


CED ARPOLES ee) that Life-Span decay resistance extends two ways—not only 
AJ eas SE full length but also the full sapwood depth—and that the 
ee Ss : original immunity actually increases with time. Tests made 

Sold only by these companies on samples of inner sapwood, taken after one to three years, 
PAGE AND HILL CO. showed that measurable quantities of pentachlorophenol had 
Minneapolis, Mian. permeated the entire sapwood and that these “untreated” 
New York, N. Y. sections resisted severe decay innoculations. Think what this 

: means in terms of pole life—extra years of service—strength 

and soundness that last. Study the evidence. Choose “Life- 


Span”. 


CONSOLIDATED TREATING COMPANY 


idaho 


Supplier for Joslyn 
NAUGLE POLE & TIE CORP. 
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GOULD PLATE DUAL 
SUSPENSION SUPPORT 


f. 


ORDINARY PLATE 
SINGULAR SUS- 
PEN SION 
SUPPORT 


= / 
— é / 


oar’ 


YOUR BATTERY 
PROBLEMS 


®@ Note the characteristic hook on the upper 


Rated Conservatively . .. left corner of the Gould Plante plate pictured 
Goulds equal or exceed 
in capacity any battery 
of comparable size and 
cell structure. 


* 


the Gould Plante battery a longer, useful life. 


Are you receiving the 
monthly, informative 
“‘Gould Battery News’’? 
If not, write for it. 


supported from the crossbar and plate assembly 


supported at both ends. 


This is the famous “Gould Dual Suspension”, 
which is to be found only in Gould stationary 
batteries. While providing substantial support 
it allows the plates to hang freely. Plate 
growth due to normal battery operation merely 
extends the plate farther into the electrolyte. 
In this way it completely eliminates any chance of 
the misplacement or plate buckling that is a com- 
mon fault of bottom-supported stationary cells. 


Get all the facts on the Gould Plante. Ask for 
the Gould Sealed-in-Glass Bulletin, using busi- 
ness letterhead. 


GOULD STORAGE BATTERY CORP. 


DEPEW,N.Y. « Factories at Depew,N.Y. « North Bergen, N. J. 
Zanesville, O. « Dallas, Texas « Atlanta, Ga. « Chicago, Iill. 
St. Paul, Minn. « Leavenworth, Kan. « Los Angeles, Cal. 


_ FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 








Since /898 tHE BATTERY PICKED BY ENGINEERS 
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| on the scale, and whenever a varia- 


above. It is another exclusive feature that gives | 


In the Gould Plante the far sides of both 
positive and negative groups have these hooks, | 
which rest in hard rubber channels that are 


of opposite polarity. Thus each plate is fully | 





| reading of 1.250 at 90° F. is really a 


| tery the temperature of the elec. 
| trolyte is an important factor. lew 


| ture into consideration and, as a 
| result, their readings are not en- 
| tirely accurate. 
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HOW TEMPERATURE AFFECTS 
SPECIFIC GRAVITY 


‘ 





One of a series of service suggestions 
for users of industrial batteries. 


<4 In taking hydrometer, or spec fic 
gravity, readings of a storage bat- 


operators, however, take tempera- 


This is due to the fact that hy- 
drometer floats are calibrated t 
indicate correct specific gravity at 
a certain definite temperature. On 
the better grades of hydrometers 
this base temperature is indicated 


tion from this temperature occurs 
a correction must be applied. 


The reason for this correction lies 
in the fact that specific gravity isa 
relative term. Strictly speaking it 
is the density, or weight, of a liquid 
as compared to an equal volume of 
pure water at 4° Centigrade. This 
is much too cold for ordinary use so 
hydrometer scales are usually cali- 
brated at 25°/C. 25° C., which 
means that the scale has been ad- 
justed to compare the specific gravi- 
ty of the electrolyte to a similar 
volume of pure water when both 
have a temperature of 25° Centi- 
grade, or about 80° Fahrenheit. 


When there is any change in the 
temperature of the electrolyte from 
this basic 80° F., it means that you 
are trying to compare the specific 
gravity of one solution at a certain 
temperature to another at a second 
and different temperature. This is 
beyond the capabilities of the hy- 
drometer and corrections must be 
made. 


This temperature correction is 
easy to apply. Just remember that 
when the temperature is high, the 
electrolyte has expanded and is not 
so dense as before. This causes the 
hydrometer float to ride low and 
give readings higher than the true 
reading. Conversely, when the elec- 
trolyte is cold the float rides high 
and gives figures that will err the 
‘other way. 

To make these corrections add or 
subtract 3 points of “gravity” (.003) 
for each 10° F. change in tempera- 
ture—battery temperature, not air 
temperature. The calibrated point 
is 80° F. If the temperature is 10° 
F. above 80° F., add. If below, 
subtract. Example: A hydrometer 


hydrometer reading of 1.250 plu: 
.003 or 1.253. (Advertisement 










| QUICK POWER vox wax rox»: 
| MOVABLE POWER FOR RECONVERSION! 


WESTINGHOUSE 
SELE-PROTECTED 





Specification guides, section views, ratings,‘ 
weights and dimensions in this book place at 

w ; € stable or your finger tips information you need to help 
changit quir his new bulletin you plan for today’s needs and tomorrow’s 








shows 0 estinghouse Unit Substations— reconversion. 
because @f $heir compact unit construction— Ask for booklet B-3238 from your Westing- 
save materials; save man-hours; save space. house Office or write to Westinghouse Electric & 


The bulletin illustrates the timesaving acces- Manufacturing Company, East Pittsburgh, Pa. 
sibility of every part and shows how Westing- 
house Unit Substations combine, better than 
any other substation, voltage regulation, service PLANTS IN 25 CITIES... 
continuity, flexibility, efficiency and safety. 


Westinghouse unit substations 


J-97084 


OFFICES EVERY WHERE 
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ONLY QUALIFIED 
INSULATION GETS 
“ALL CLEAR® 


OF 
oi 


In the production of Irvington Varnished 
and Tape, laboratory technicians are 
alert” to maintain Irvington’s high standard 
trical insulation. Raw fabric and finished pr@ 
regularly subjected to a series of 13 exacting? 
Only after passing all these tests are varnished cam 
and tape given the “All Clear” for shipment. % 

Carefully and constantly checked are the following 
Construction, purity, and bursting strength of the 
base cloth; uniformity of thickness, elongation, and 
tensile strength of both base and varnished fabric; 
dielectric strength, tear strength, and resistance to 
hed and hot oil of finished cambric and tape. The 
severity of these tests, plus manufacturer's control of 
| varnish formulation, is your assurance of better and 
longer lasting insulation—of quality that has brought 
confident, growing use of Irvington Varnished Cam- 


bric and Tape for over 38 years. 


COMPARATIVE CHARACTE 






4ART 
















yred on a 
being checked 





Black Straight Cut 
Var. Cambric & Tape 





Yellow Straight Cut 
Var. Cambric & Tape 


Black Seamless Bics 
Var. Cambric & Tape 





Yellow Seamless Bias 
Var. Cambric & Tape 





Applications 


For hand or machine taping of straight, even surfaces 


For hand of machine toping of irregulor surfaces and contours 





Genera! Properties 


Resistant to abrasion, aging. heot, woter, ocid ond alkalies; smooth and flexible 





Special Properties 


Resistant to lubricating oil 


Resistant to insulating oil 


Resistont to lubricating oil 


Elongation — — 17% @ 
20 deg. C. (.010” Th) 


Resistant to insulating oi! 


Elongation — — 15% @ 
20 deg C. (.010” Th) 





Dielectric Strength 


As received — 1000 


As received — 900 








{.010” thickness) 1050 9 
volts per mil - After elongation — 800 After elongation — 575 
Tensite Strength 
{.010” thickness} 
— the. gor 1” 40 38 38 35 
width 
| On corners and between layers of | For wrapping small coils and coil | Where tight, smooth lep winding | Especially svitable for transformer 
i field coils; for phase insvlation of | forms, as insulation between wind- | is required os on armoture and | and other coils which operate in 
Indicated Uses stators; os slot insulation, and for | ings of ignition, mogneto and | field coils; for bus bor and ter- insvloting ofl, ormoture, field oad 








overall coil wrappings 





transformer coils, as slot, end 


winding ond phose insulation. 





minal insylotion, fer toping cable 
joints o connections 





other coils involving engies and 
bends 
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For additional information or samples, write Dept. 46 


IRVINGTON VARNISH & INSULATOR CO. 


Irvington, New Jersey, U.S.A. 


ELECTRICAL WORLD 


Plants at Irvington, N. J. and Hamilton, Ontario, Canada 











®© March 18, 











1944 


ELECTRICAL WORLD e 


Just one flat glass 
surface to wash 


Cover clamps ~ 

gre easily 

opened with- 
‘put tools. 


Benjamin " ‘Type ll-G' Sealed Fio 48” units are listed 
by Underwriters’ Laboratories for Class ll, Group F 
end G, Ill and IV hazardous locations. Available in 
twin and triple-lamp units, with plain or impact re- 
sisting cover glass. 


Cover hangs 
Straight down for 
easy servicing. 


March 18, 


1944 


Specify Benjamin 


SEALED-FLO 


Fluoreseent 


LIGHTING UNITS 


V Por More Light in separiments 


with adverse atmospheric conditions 


VY For More Easily Sustained 
Migh lighting Levels 


VY For Simplified Maintenance 


To secure the advantages of fluorescent 
lighting where combustible dusts in the at- 
mosphere may create fire and explosion haz- 
ards and where maintenance due to dirt and 
vapor is a problem, specify Benjamin Type II-G ‘‘Sealed- 


Flo 48’ units. 
Dust-Tight and Vapor-Tight 


These extremely durable, porce- 
lain enamel fixtures, with their 
one-piece steel reflector and spe- 
cial type glass cover seal the 
interior against dust and damp- 
ness. All that is required to 
maintain the rated output of 
these units is cleaning the cover 
glass and re-lamping when 
needed. Exclusive Benjamin 
constructions embodied in these 
units reduce maintenance time 
toa minimum. Cover clamps are 
easily opened by hand; hinged 
cover facilitates re-lamping. 


High Lighting Efficiency 
In general lighting installations, 
Twin-Lamp Sealed-Flo units 
provide lighting levels ranging 
from 20 to 48 footcandles at 
normal mounting and spacing. 
Triple-lamp units provide ap- 
proximately 28 to 65 footcan- 
dles. These units are also widely 
employed for local lighting of 
inspection tables, production 
lines and machines. Twin-Lamp 
units provide up to 100 foot- 
candles and Triple-Lamp units 
up to 135 footcandles for such 
applications. 








Listed by Underwriters’ Laboratories for Certain 
Locations Requiring Dust-Tight or Vapor-Tight Lighting Units 
These units satisfy all Underwriters’ requirements for Class II, Group F 
and G hazardous locations, Class III and IV locations. They are available 
on the same priorities as other industrial fluorescent and incandescent 
equipment. For further details and complete data on these units 


Write for free Data Bulletin today 
Benjamin Electric Mfg. Co. 
Product Information Department K, Des Plaines, Illinois 


Lighting Egucpuenl 


DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 
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P.R.MALLORY & CO Inc 


ALLOR 





The eyes and ears of Uncle Sam’s 
anti-aircraft guns are contained in 
an elaborate electrical control appa-. 
ratus that follows and aims at fast-moving 
targets. That apparatus must be accurate to 
the nth degree—and, of course, it is. 


To obtain such accuracy, the manufacturer 
of this “electrical bird dog’’ consulted 
Mallory. For when it came to selecting the 
right metal for the sliding contacts, he knew 
that Mallory experience would serve him well. 


It did—and it does. Today, Mallory D-58 
—analloy with unusual metallurgical proper- 
ties and excellent electrical conductivity— 
is helping to bring down enemy war birds 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES. 
NON FERROUS ALLOYS, POWDERED METAL PARTS 





all over the world. It operates 
smoothly and efficiently with a mini- 
mum of resistance. It has a slow 
rate of wear, and it can stand the gaff 
over protracted periods. 

















When you are designing relays, circuits, or 
any other electrical equipment requiring 
contacts of long life and high efficiency, 
Mallory “know how” can be of tremendous 
assistance. Bring your problems while the 
work is still on the drawing board. Here, 
competent metallurgists will quickly analyze 
your requirements...recommend the right 
kind of alloy for the right kind of contact 

. answer your questions with accuracy 
and speed. Consult Mallory. 


Buy More 
War Bonds 









es * 
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Established 1895... 


OVERCOME THE LIMITATIONS - 


& 
DECIMAL EQUIVALENTS 


4 018625 
03125 











eRe 


046875 
0625 
278125 
09375 
109375 
125 
140625 
15625 
171678 
1875 
203125 
21875 





Hermie 


ERERIRADO SAE TET 


OF THE “IMPERIAL” SYSTEM 


@ The “IMPERIAL” is tne customary system of measure- 


ment used in the’ British Empire and in the U. S. A. 


From the beginning of time, man has striven to unify 
and simplify his measurements. 


The “CUBIT” . . . oldest known measure of length, 
varied, but averaged 21.8" . . . Egypt had 3 different 
cubits, 17” for the common man, 21” for the King, and 
35” for the Sanctuary. 


The “FOOT” . . . originated in Greece . . . became the 
standard unit of length in the early Olympic Games... 
reputed to be the length of Hercules’ foot. Romans 
based their system upon the Greek method, and forced 
their Romanized code of measurement upon England. 
When Britain was again free, this Roman-Greek system 
was modified . . . and thus started the “IMPERIAL” 
system. 
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The “YARD” . . . originally the circumference of a 
man’s body, later the length of the first King Henry’s 
arm... still later became a multiple of the iom 

The “INCH”... the length of 3 barley corns... later 


became 1/12th of a foot. 


THE LIMITATIONS ARE THAT THESE UNITS ARE NOT 
MULTIPLES OR UNITS OF DECIMALS. 


Modern Engineering and Manufacturing demand flexible 
and precise standards . . . hence the use of Decimal 
Equivalents. 


Time will not permit individual interpolations. 


The CONTINENTAL-DIAMOND Decimal Equivalent Chart 
is an indispensable aid to crash through the limitations 
of the “IMPERIAL” system ... in colors... 23” x 35” 

- - easily read . . . gives Decimal Equivalents from 
1/64th” to 64/64” 


Write today for your free copy. Address 





12 Chapel St., Newark. Delaware 
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Manufacturers of Laminated Plastics since 1911 — NEWABh «© DELAWARI 
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T wasn’t so long ago that soldering metal 

to glass was considered an impossibility. 
Yet today Corning Glass has developed a 
metallizing method whereby the base for 
the solder actually becomes an integral part 
of the glass itself, producing permanent 
hermetic seals. The metallized layer solders 
as easily as brass or copper and is not 
harmed by normal soldering temperatures. 
Parts can be soldered to it by an ordinary 
soldering iron, soft air-gas flame or induc- 
tion heating. Truly, in this case, you can 
put one and one together—and get one! 
















Best of all, Corning type metallizing can 
now be applied to an extremely wide range 
of Corning’s standard and extra-strong 
glasses. Where extreme resistance to ther- 
mal or mechanical shock is required it can 
be applied to tempered glass. Where elec- 
trical characteristics are of prime impor- 
tance it can be applied to some of the special 
low-loss glasses such as Corning’s “Pyrex’”’ 
Multiform Glass No. 790. 


If you have a difficult assembly problem on 
units which must be sealed against leakage 
of air, oil or water—Corning’s metallizing 
method may very well prove an efficient, 
money-saving answer for you. But whatever 
your problem, we want you to know that 
Corning’s unmatched “know how” in glass 
is always at your service. As a starter we'd 
like you to have a free detailed study called 
“There Will Be More Glass Parts In Post- 
war Electrical Products.” Simply write the 
Electronic Sales Department W-3, Bulb and 
Tubing Division, Corning Glass Works, 
Corning, N. Y. 





















cl 18 


} 
TINE Electronic Glassware 


means 
esearch in Glass 





“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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‘D CAPACITOR 














Compact, easy to install, Cornell-Dubilier 
capacitors are less expensive than additional 
electrical distribution equipment, they re- 
quire a minimum of critical man hours and 


Seen aR NEE Nc 






If your present facilities cannot supply your 
power needs, if you want to improve your 
voltage, C-D power factor specialists can solve 
your problems today. Low power factor wastes 
existing facilities and may cause excessive 
power bills. C-D capacitors will boost power 
factor, releasing transformer and circuit 
capacity. They will also increase the working There are more Cornell-Dubilier Capa- 
load capacity of the entire system. citors in use today than any other make. 


materials. 


PRE YASIR MR Gp 





Case histories prove that C-D capacitors 
keep paying dividends long after they have 
paid for themselves. We invite your inquiries. 
Cornell-Dubilier Electric Corporation, South 
Plainfield, New Jersey. 








STRUTHERS-DUNN 
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No. 2 of a series 


published by SYLVANIA 
for all users of 
fluorescent lighting 























HOW TO GET FULL LAMP LIFE 


Average rated life of good-quality fluorescent lamps 
is 2500 hours for the 40-watt size — 3000 hours for the 
100-watt size. But the life of individual lamps may 
vary as the chart shows: 
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PER CENT OF RATED AVERAGE LIFE 


And actual operating conditions seldom are as favor- 
able as controlled laboratory tests. Nevertheless, these 
average rated life figures will help you estimate how 
many lamps you will normally replace every month. 
Simply use 2500 or 3000 hours as indicated in this 
formula: 





No. of lamps X average 





Expected burning hours per month 
lamp renews ———— 
per month Rated average life of 


lamps in hours 


operating hints 











. TT SYLVANIA ELECTRIC PRODUCTS INC. 


“Fluorescent at its Finest’ 


FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 


March 18, 1944 






If your actual monthly replacements consistently ex- 
ceed the calculated figure in your own formula, it will 
pay you to check these five factors, which shorten 
lamp life: 


1. TOO FREQUENT STARTING: Average rated life 
is based on lamps operating for not less than four 
hours every time they are started. More frequent start- 
ing dissipates the filament coating vital to fluorescent 
performance — and thus shortens lamp life. 


2. DEFECTIVE STARTERS: Starters that are not work- 
ing properly may cause the lamp to blink off and on, 
a condition that also shortens lamp life. Sylvania 
Starters cost only a few cents and should be replaced 
as necessary to protect your lamp investment. 


3. VOLTAGE VARIATIONS: Fluorescent lamps are 
made to operate within specified ranges of voltage — 
for example, 110-125 volts. Variations within the spec- 
ified voltage range do not seriously affect a lamp. But 
at voltages much below the range, starting becomes 
uncertain, and there is an excessive drain on electrode 
material — with a resultant toll on lamp life. Above 
the normal range, there is also a life-shortening effect. 
In addition, light output also is affected by voltages 
outside the normal range. 


4. LOW TEMPERATURE: Fluorescent lamps are de- 
signed to operate most ‘ficiently between 60 and 90 
degrees Fahrenheit. 1f low temperatures are unavoid- 
able, lamps may be protected with enclosed fixtures. 


5. EXCESSIVE VIBRATION: This 
reduces lamp life and can often be 
prevented or minimized. 






For Additional 
Maintenance Information 


Send for this Free Booklet j 
100,000 already distributed ™ J és ' 


timely wartime tips on” 
FLUORESCENT 
DAAINTEN ANCE 


SALEM, MASSACHUSETTS 


OS 22 8 By yj 
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7 A Large South American 
o. 3 ° ° 
rpg gal I (-Y-Yo (-Yo Mt ab ha abate fm com /(-7-\1 
was just right for the i 
single string conductor 


suspension position. length, unusually short in the case of two string 


PROBLEM. Limited tower-to-conductor _ string 


construction, without reducing normal insulator 
flashover value or sacrificing desirable flexibil- 
Te Aue Oo t-1-Mo) Me C-3-1-) 00) ob MoM Loh 4-1 aes Te) 
ood Cotee) os Co) am s Co) (oh. a O%-) 9} 9] a Ox-) 
ductor. Adequate strength. Use of 


ade sted 0) (Mile tele lotde Ml oleate 


SOLUTION. Two String Conductor 
Suspension Assembly. Note use of 















standard twisted and _ straight 
shackles at top and bottom assem- 
bled through large holes in stand- 
ard drop-forged yoke plate to ob- 
tain short coupling length without 
sacrificing flexibility thus making 
possible the use of the lower plate 






of socket clevises of sufficient length 






to maintain the normal insulator 






flash-over value. 










Ground Wire Suspension 


Standard No. 8200 Trunnion Type Ground Wire Clamp 
with No. 3080T. Twisted Link provided an assembly with 


adequate length of cable supporting area and with all- 
direction flexibility. 





a 


HI-TENSION SUSPENSION: | 






THE BREWER-TITCHENER CORPORATION 
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| Daoblem Solved we, 


Transmission Project 
Specific Requirements 





This two-string conductor Dead End Assembly 
consists of standard BTC die-forged yoke 
plates for full radius round edges and corners, 
superior strength, finish and corona perform- 
ance—proper fittings to maintain the normal 
insulator flash-over—terminal fittings to satis- 
factorily assemble to tower plate and to Cable 
Manufacturer's Strain Clamp. 





Ground Wire Strain Clamp 


The No. 2104 Clamp, close-coupled, light in weight, and 
with low moment of inertia combined with No. 3022 
Shackle Clevis for flexible attachment to tower plate, 
proved an ideal method of dead-ending Ground Wire. 


AWARDED TO 
CORTLAND FORGING DIVISION 
i 


TLINE HARDWARE 


CORTLAND, NEW YORK 
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De Laval purified lubricating 
oil protects these turbines 
in a T.V.A. steam station. 


DE LAVAL PROTECTION 


Helps Keep Turbines on the Line 


O the 96% of America’s largest utilities that 

use De Laval Oil Purifiers may be added 
many government power projects. And whether 
the power plant is government-owned, a private 
plant or a central station, the protection afforded 
by De Laval Oil Purifiers against the troubles 
caused by dirty lubricating oil is a positive factor 
in making uninterrupted operation possible. Most 
of the larger turbines in the country already have 
De Laval protection—so do hundreds of smaller 
turbines and other prime movers. 


* * * 


THE DE LAVAL SEPARATOR COMPANY 


427 Randolph St., Chicago, 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco, 19 
THE DE LAVAL COMPANY, Limited 


165 Broadway, New York, 6 


MONTREAL PETERBOROUGH WINNIPEG 


(1014) 





By continuously by-passing a portion of the oil 
through a De Laval Centrifugal Oil Purifier, 
water and dirt are removed and the formation of 
sludge is retarded. Danger of bearing failure and 
of trouble with other lubricated parts is prac- 
tically eliminated when the oil is thus purified. 

Either by themselves or as part of the 
De Laval-Funk Process, these machines keep 
lubricating oil in a condition most nearly identical 
with that of new oil. 

It will pay you to investigate. 









VANCOUVER 
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PUT YOUR INCREASED LOADS UP TO FWD’s 


Line materials and equipment are taking From coast to coast... from Mexico to 
a hard-beating in war service on the Alaska... they are the “preferred stock” 
home front. With Spring will come an in trucks. More than 150 Public Utilities 
increased surge of emergency and rou-_ operate fleets . . . of more than 200 in 
tine maintenance work. Trouble-shoot- many cases... all year ‘round. 
ing crews will be shorthanded. They will Treat your FWD’s right and they'll 
need the speed and stamina of FWD's serve you reliably. Call the nearest FWD 
more than ever before. factory branch, district service man, or 
FWD’'s are “old-timers” in public dealer regularly for sound maintenance 
utility service and maintenance work. advice and skilled service. 


THE FOUR WHEEL DRIVE AUTO COMPANY, Clintonville, Wisconsin 
Canadian Factory: KITCHENER, ONT. 


& FOUR WHEEL DRIVE Wadking Power a ? The True Four-Whesl-Drive Princl- 
*{ / #3 ple With Center Differential Saves: 
HELPS RELIEVE SHORTAGE OF Wlanfrowmer Tires * Gas * Oil» Replacements 


You can make the most of available man- 
power with FWD’s in maintaining vital 
communication and power lines... both of 
which are needed still more in 1944 to 
clinch Victory. Keep FWD’s on the job! 


THE OLDEST AND ORIGINAL EXCLUSIVE... T R U K S BUILDERS OF FOUR-WHEEL-DRIVE TRUCKS 











Yone 

















I. torch bows out. Today, small wires are 
terminated or linked together simply by Indenting 
the connector to the wire with the Burndy HY- 
TOOL. Speedy and simple... for no torch, no fuel, 
no acid are necessary. 

But the big feature is that simple Indenting elimi- 
nates faulty connections. Note the cross-sectional 
view at the left. . . showing how connector and con- 
ductor have been permanently joined by indenting 
with the HYTOOL. The connection is on to stay! 

It’s a better electrical conductor, too; since the 
Burndy HYDENT connectors used are of one-piece, 
pure copper construction. No seams or joints to 
loosen, or increase resistance! 

Why not have the complete story on this modern 
connecting method at your fingertips. The Burndy 
HYDENT Catalog, available on request, gives com- 
plete details. 


























T 
BURNDY ENGINEERING CO., INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 
IN CANADA: Canadian Line Materials, Limited, 13 

El! 


62 (1016) ELECTRICAL WORLD @ March 18, 1944 















The Holly Oak Substation of the Delaware 
Power & Light Company is located approximately 
five miles north of Wilmington, Delaware, and was 
built to provide for the rapid growth of residen- 


tial and industrial loads within a four-mile radius. 


The two incoming 11,800-volt supply lines are so 
interlocked by means of a ring bus that when trouble 
develops on one line the load is automatically trans- 
ferred to the other line without interruption of service. 
When the trouble is corrected the faulted line is auto- 


matically returned to service. 


Outgoing 4,160-volt feeders, one for each transformer, 
are protected by the 11,800-V. ring bus breakers so 
connected that, in case of line trouble, they will close 
three times and then lock out, if the trouble has not 


been eliminated. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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60-cell Exide-Chloride Battery at the Holly 
Oak Substation of the Delaware Power and 
Light Co. The Exide Charge Control is shown matic in operation. Ultimate 
mounted on the wall, with the fan-cooled, 
copper-oxide rectifier on the floor below it. 








capacity 4,800 k.v.a. 


Here is efficiency PLUS... 
and it depends on Exides 


An Exide Battery, Metering and Relaying Equip- 
ment is housed in an attractive Colonial type 
brick structure. The 60-cell Exide-Chloride Bat- 
tery used to operate the circuit breakers is kept 
fully charged . . . regardless of the demands made 
upon it... by means of a fan-cooled, copper- 
oxide rectifier, interconnected with an Exide Charge 
Control. Every hour, a small charge is automatically 
given the battery ... just sufficient to keep it in a 


fully-charged condition without gassing. 


Numerous other efficiently-engineered plants through- 
out the country rely on Exide-Chloride Batteries for a 
variety of stationary charges. Exide Batteries have 
earned a reputation for dependability, long-life, and 
easy maintenance over a long period of years. When 
you buy an Exide, you Buy to Last. Take care of your 
Exide, and Save to Win. 


_ a 
a RS> 
— / 


oe 


Extde 


CHLORIDE 
BATTERIES 


(1017) 63 








The Substation is Williamsburg 
Colonial in Design and fully auto- 































LINE OPERATORS DIDN’T NEED A WAR 
TO TEACH THEM THIS LESSON— 


Don’t be shortsighted about conductor size 


ALUMINUM CABLE STEEL REINFORCED 


A.C.S.R. 


A.W.G. 


Even before the war, experienced operators had 
realized the wisdom of building lines with 
adequate conductors. Some were obliged to install 
voltage boosters to take care of expanding de- 
mands. Others were taking down and replacing 
conductors which had proved too small to deliver 
the power. 

Designers of electrical lines can profit by this 
lesson so many others have learned. Your lines 
must not place a barrier in the way of such ex- 
pansion. Revenue is dependent upon their ability 


to deliver power when and where it is needed. 


Copper 
size, equivalent, 


A.W.G. 


Weight 


: Resistance, 
Diameter, |ohms per mile 
inches (G1G at 

23°S 


Ultimate 
strength, 
rexelerere ks 


Pounds 
per 1000 
aa 





Your promotion department is doubtless all 
set to teach farmers and homemakers how to 
make their work lighter by using more elec- 
tricity. Manufacturers of electrical appliances 
will certainly do likewise, just as soon 
as they can resume production. Plan on 
plenty of conductivity to take care of these 
growing loads. 

Alcoa engineers will gladly assist you in the 
selection of the proper size of A.C.S.R. Write to 
Atuminum Company or America, 2138 Gulf 


Building, Pittsburgh, Pennsylvania. 


AeA O ALE LEIP SMRY 
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Make sure your extinguishers are ready for action 


















.» » free book tells how 





Your fire-fighting equipment may stand unused for years— 
we hope it does! But when it is needed against real fires, it 
must operate instantly at top efficiency. Thorough examination 
| at regular intervals is the only way to make sure that your 
fire-fighters are always ready to protect your plant. 


To help you organize your own extinguisher maintenance 


& system, Walter Kidde & Company has issued a booklet. It 


describes in simple, non-technical language the various types 
WALTER KIDDE & COMPANY, INC., 325 MAIN STREET, BELLEVILLE, N. A 


of extinguishers, tells which kind you need and how many 
66 (1020) ELECTRICAL WORLD 


of them, how often to inspect and recharge them. It shows 





how to mark equipment and fire stations, suggests record 
forms. Write for your free copy of this book. Ask for “In- 
spection and Maintenance of First Aid Fire Extinguishers.” 
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BRUSHES and CONTACTS 
(All carbon, graphite, metal, * 
and composition types) brush engineer 
“heet’” yesterdays 
best y 


ments. It costs YD 
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RARE METAL CONTACTS 
BEARINGS 
WELDING CARBON PRODUCTS 
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PACKING, PISTON, and 
SEAL RINGS 


STACK 


CARBON REGULATOR DISCS 


STACKPOLE ELECTRONIC 
COMPONENTS 


Iron Cores — Switches 
Fixed and Variable Resistors 
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Mares a quick look at Burke Products to answer 


the headline question. When you examine each 





booklet, more specific questions will develop, ques- 






tions that Burke engineers will be glad to answer. 






You may be surprised to learn that Burke 






pioneered and perfected the Universal Motor and 


























‘ 
the 3-Wire D. C. Generator, that Burke introduced f 
4 . . 1 
> amen the high cycle Motor Generator Set for powering 
High-speed Tools, and that Burke was first to use 
a el es electric welding construction. In order to have you 
know Burke better we will be glad to send you a 
complete set of these Burke Bulletins. 
© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Cotalog in 












D.C. Equipment to 1500 H.P. 
and 1000 K.W. 
A.C. Equipment to 1500 H.P 
and 1000 K.W. 
M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 
Blocks 
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PACIFIC 
ELECTRIC'S 


Motor-Rewound 


Li FE LL NEA EIS AOR SSO NE EINE ELECTRON MT A PAHS DE KE ET pte 





AUTOMATIC 
SERVICE 
RESTORER 


Clears Faults 


Immediately 


Type AP-40, 100 Ampores Continuous, 
1800 Amperes Interrupting Rating, 15-kv. 


On Sustained Faults, Positive Spring-Stored 
Energy Offers 3 Reclosures Before Lockout 


When a fuse “lets go" there's usually a 
long outage, stoppage of war production 
and loss of revenue. 

Most of such faults are transient. Any 
number of them can be cleared immediately 
with Pacific Electric's Automatic Service 
Restorer which is operated by an auto- 
matically-prewound spring. 

After the first reclosure, its 115-volt motor 
starts rewinding the spring, taking 60 sec- 
onds rewinding time for the energy ex- 
pended in each reclosure operation. If 
faults are 60 seconds apart, the spring is 
always fully wound—giving you 3-reclosure 
protection at all times before lockout which 
occurs on sustained faults. 

You get a choice of reclosing intervals, 
also easy outside adjustments of current 
and inverse-time-delay tripping. Emergency 
manual operation is provided. 

You get fast arc extinguishment with the 


Expulsion Contacts which save oil deteriora- 
tion. You have greater safety and a saving 
of line patrolling. Special accessories avail- 
able for special applications. 

Made by the Pacific Electric Mfg. Cor- 
poration, for 38 years specialists in line- 
protection equipment, the low-cost Motor- 
Wound Automatic Service Restorer reduces 
outages to momentary duration at scores 
of installations. Find out more about clear- 
ing any number of transient faults immedi- 
ately on rural or low-revenue distribution 
lines. 

C. H. 


Cutter G. B. Kirkw 
, . 4 ; ‘ 


J. ¥ Redmond Co Cc. C. Musgrove 
.) 


Other Representatives in Principal 
Cities 


Pacific Electric Mfe. Corporation — 


5815 THIRD ST., SAN FRANCISCO, 24, CALIF. 
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TRY TRANSITE 


IF YOU’RE LOOKING FOR 
THAT “SOMETHING EXTRA” IN 






























Check these features which are responsible 
for the reliable cableway service 
which Transite Ducts provide: 


Inorganic . . . made of an asbestos and cement 
composition which provides permanenceand 
strength, makes the ducts immune to rust or rot. 

Permanently smooth bore. .. long cable pulls and 
replacements are made easier. Danger of dan. 
age to cables is minimized. 

Easily and quickly installed... long, op pone 
lengths and simple assembly method assur 
rapid, economical installation. 


Immune to electrolysis... being entirely inorganic 
and non-metallic, these ducts are not affected 
by electrolytic or galvanic action. 

Lower cable temperatures ... because of a rel: 
tively high rate of heat dissipation. 

Incombustible ... won’t contribute to the formation & 

of dangerous smoke, gases, or fumes. If burn. 9 
) outs do occur these inorganic ducts provid 
} maximum protection to adjacent cables and > 

». permit easy removal of damaged conductor. 


For complete details on Transite Ducts, write 
* for Data Book, DS-410, Johns-Manville, 22 I 
4 40th Street, New York 16, N. Y. 


} 
h 


TRANSITE CONDU/T TRANSITE KORDUCT 













VT AAO Ee 


soci) 





NET ET TRE. 

* 2. “TRANSITE CONDUIT 
For exposed work and use underground For installation in concrete. Thinner walled 
without a concrete encasement. but otherwiseidentical with Transite Conduit. 


JoHNS-MANVILLE TRANSITE DOCTS 
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ALL-PURPOSE REINFORCED 
INSULATOR PIN 


(PATENTED) 


A relatively new item in the complete line of 
Oliver Pole Line Materials is the low voltage 
All-Purpose Reinforced Insulator Pin. The heavy 
steel (9 gauge) saddle welded to the pin pro- 
vides the strength needed to withstand strains 
encountered in long spans, and in angle and 
corner installations. Specially suited for use 
with modern high-strength conductors. Desir- 
able also for tangents to prevent bent pins on up 
and down grades. 

With the new Oliver All-Purpose pin, more 
uniform strength of overall construction is ob- 


tained. Costs are kept low and your stocking 


problem is simplified as it is not necessary to use 
special pins for Corner construction. 
Dimensions: 5 in. from bottom of saddle to 
top of pin; 51% in. from bottom of saddle to 
bottom of shank; width of saddle, 234 in. 


Steel saddle 
firmly welded 
to pin absorbs 
excessive 
transverse and 
longitudinal 
loads. 





Ys’ dia. shank, 
hot dip galvan- 
ized. 





WW] 


bbb tbh 


ih 


bbb 


Lock washer 
assures firm 
hold on cross- 
arms. 


I 


The new Oliver Catalog 
contains 190 pages of 


fofehioMeotaloMlaldeldaslohilola medal 


14111) emmeoomememmes: emt 


} 
t 


1 lead thread 
for insulator. 


Saddle base 
curved to fit 
roofed cross- 
arms. 


Threaded to 
accommodate 
various arm 
depths. 


LINE 
MATER; Als 


modern line materials. 


Send for yourcopytoday. 





SOUTH TENTH AND MURIEL STREETS...PITTSBURGH 3, PENNA. 
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One reason why National Carbon research develops brushes 
that meet severest operating conditions: 


‘THE BRUSHES that can take the punishment . . . at the highest alti- 
tudes of modern aerial warfare... passed their low-altitude tests on 
the stand shown above. This stand forces a veritable tornado of accu- 
ratély metered air through a heavy-bomber generator working at rated 
Capacity, measuring brush and generator operation under perfectly 
reproduced sea-level flight conditions. 

The perfection of new high-altitude brushes again proves the ability 
of National Carbon Company’s Research Laboratories staff to develop 
brushes of all types and for all duties... from locomotive motors and 
giant turbo-electric generators, to small, fractional horsepower units. 

Research, experience, and cooperation in solving customers’ prob- 
lems have given “National” brushes undisputed leadership... have sumed 
made them available in the proper grade for every application. THE GENERATOR shown here weighs only 42 

We invite you to bring your brush problems to us. If you have not Pe ee ee en eee oe es 

. ; ' rating contingent on air-blast cooling. 
received copies of “Modern Pyramids” —on brush principles and care — 
write National Carbon Company, Inc., Cleveland 1, Ohio, Dept. 16C. * BUY UNITED STATES WAR BONDS * 


The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
CARBON PRODUCTS DIVISION, CLEVELAND 1, OHIO UCC New York, Pittsburgh, Chicago, San Francisco 
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xialfransmission Line 


‘a 


“== ~“Proves Its Stamina on Every Front 


‘le any area of combat and wherever the per- 
formance requirements are most severe, there 
Federal’s Ultra High Frequency Coaxial Cable 
measures up to every test for extreme rugged- 
ness, strength and endurance. 


Made of solid dielectric, flexible, moisture-proof 
and efficient in any temperature — meeting all 
specifications with precision accuracy and uni- Radio Ranges and In- 
formity — Federal’s Transmission Line embodies strument Landing Sys- 
phenomenal characteristics never before achieved Paledl cuek ae at 
in coaxial cable manufacture. cipal air routes of the 
? a - A Nation and control the 
Federal is outstanding in the field because it landing at many leading 
specializes in High Frequency Coaxial Cable, with ae y hed 
vast experience and knowledge behind its pioneer- Navigation Equipment, 
ing developments. It is the largest high frequency Federal has made spec- 
cable manufacturer, producing in volume a range poss patronage » 
i . ° progress. 
of sizes from the smallest for delicate and sensi- 


tive instruments to power cable for heavy service. 





Federal’s engineering skill is ready to solve any 
high frequency cable problem. Its productive ca- 
pacity, keyed to all special demands, will make 
and deliver any required size, low loss, quality, 
Solid Dielectric Ultra High Frequency Coaxial 
Transmission Line. 


Telephone and Radio Corporation 








Refrigeration-plant operator reads Micromax 


Atlantic Ref 





iperature-Difference Recorder in plant of 
ning Ce 


ANOTHER STEP-UP IN 
REFRIGERATION EFFICIENCY 


CAN FOLLOW USE OF MICROMAX SHORT-RANGE 
TEMPERATURE-DIFFERENCE RECORDER 


Refrigeration production is of course 
expected to be efficient at the Atlantic 
Refining Co.; its engineers and opera- 
tors have for years kept their eyes on 
the heat-balance, and have applied 
dozens of ideas, machines and services 
which increase the efficiency of refrig- 
eration-machine operation. The regu- 
lar use, by this company, of the short- 
range Micromax Temperature-Differ- 
ence Recorders seems, therefore, to 
indicate that this instrument has wide- 
spread value in many plants, for closer 
control of commercial - refrigeration 


operations. 


The features of this Recorder which 
make it particularly valuable in this 
service are its short range (as little as 


0-5 F) and its micro-responsiveness. 
Jrl Ad N-33C-706(1) 
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The equipment employs our stand- 
ard Thermohm resistance-thermometer 
bulbs as temperature detectors. ‘These 
are especially designed to make full use 
of the remarkably high sensitivity 
which may be attained with resistors. 
Also, these units are matched in re- 
sistance for the low temperature and 
for the five-degree range—conditions 
which require considerable skill and 
experience to overcome, but which are 
no longer problems to the Micromax 
ejulpment. 


One of these specially - matched 


Thermohms is in the brine inlet, and 


MEASURING INSTRUMENTS 
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LEEDS & NORTHRUP COMPANY, 4936 STENTON AVE., PHILA., PA 


TELEMETERS + AUTOMATIC CONTROLS 




























A Slogan For Every American 


the other in the outlet of the cooler. 
The Micromax Recorder measures the 
difference between them with a micro. 
tesponsiveness so great that some of 
its motion may be hard to see. By 
the effect shows in the record; the five 
degrees of temperature difference are 
spread across a chart almost ten inches 
wide, so that each degree has almost 
two inches. This extremely detailed 


Close-up of Micromax Temperature-Differes 


Recorder Range is only 0-5 F; note open, ¢ 
to-read record curve. This instrument 

r » £ 115-volt 1 , 

lirectly from 115-volt line; no drv ce 
loyed; thus its sensitivity is not impaired 


voltage changes 


showing of the temperature differe: 
on which efficiency largely depen¢ 
helps the refrigeration-machine oper 
tor to anticipate temperature changes 
head them off while they’re still or 
heginning—hold temperature with t! 
steadiness essential to highly efficies’ 
refrigeration. 

This Micromax and all other mod 
are described in Catalog N-33C, sen’ 
on request. If you have a specific pt 
lem in refrigeration, however, we s 
gest that you outline it so that 


tional specific facts can be submitted 







HEAT- TREATING FURNACE 
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AT THE 
“END \OF THE LINE” 





The “Hi-Pot” that rides across the country on the 
massive shoulders of Blaw-Knox towers finally 
reaches the ‘‘end of the line” for countless uses 
... tools, transportation, light and heat which 
have made possible our amazing war production. 
They are the towers which utility engineers depend 
on for efficient and economical operation. 


BLAW-KNOX DIVISION of Blaw-Knox Company 
2013 Farmers Bank Bidg., Pittsburgh, Pa. 


BLAW-KNOX TRANSMIS 
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Post-War Freedom 


A woman was heard to remark to a friend 
the other day that she hoped this war would 
never end because never before had she had so 
much. One’s first reaction is what a horrible 
thing even to think, let alone say. And yet how 
many business heads are today a little worried 
about the time when the security and full em- 
ployment of war shall cease and the freedom 
we have been fighting for begins? 

How much of that worry can be laid to 
lack of faith in their own ability to overcome 
the obstacle of post-war confusion? How much 
can be laid to a narrowness of vision? How much 
can be laid to malcontents who are punch drunk 
from their battles with the New Deal and can 
see nothing ahead but continued retreat before 
the forces of public ownership? 

Regardless of the cause business must 
erase that fear. The public is restless under war 
restraints and looking forward to the day when 
there is freedom—freedom to go where you like, 
to buy what you want, to work where you please. 
The public has found out that whenever the 
freedom of business is curtailed, freedom of 
people is also circumscribed. The public under- 
stands more~than ever before the meaning of 
free enterprise. 


This post-war freedom for business is not 
something bestowed by a government but rather 
a right returned and reconfirmed by the people 
With this return of freedom 
will go the responsibility to be as great in peace 


of the country. 


as we have been in war. American business has 
demonstrated its superb ability to produce, 
whether it be turbines or kilowatt-hours; it will 
have the opportunity to demonstrate after the 
war whether its business initiative is as good. 


However, we shall not be able to maintain 


freedom of business if we lean too heavily on 
pre-war statistics as our guide to post-war ac- 
complishment. Our post-war program therefore 
must be born in vision and just as war demanded 
the impossible of business so peace is setting 
goals that five years ago would have seemed 
fantastic. 


In the electric utility field, for instance, 
the pre-war job of increasing residential nsage 
helped the power business to surpass its pre- 
depression peak a full year before business gen- 
erally had succeeded in equaling that same peak. 
During that time the annual average usage in- 
creased at the rate of approximately 50 kw.-hr. 


a year. 


That was a fine job but it is small in com- 
parison with the post-war job that can be done 
if unrestrained vision sets the goal. Take a goal 
of double the present usage of around one thou- 
sand kilowatt-hours average per residential cus- 
tomer. At the pre-war rate of annual increase 
it would take twenty years to reach a goal of 


2,000 kw.-hr. 


There is hardly any one but will admit that 
that is much too slow for post-war. How much 
can it be shortened? There are some who are 
laying plans to reach that goal in the first five 
years of free post-war markets. Those who want 
twice as long or longer call them dreamers lack- 
ing in realism. Maybe they are. Maybe they 
won’t reach that goal in the allotted time but 
who is there to say that they won’t be nearer that 
goal in five years than those who set their sights 
more realistically? 

The realistic approach will probably be 
less expensive and safer, but the post-war stake 
we are fighting for is freedom, and freedom and 
safety were never synonymous. 
























Time and Frequency Standards 
on Interconnected Systems 






Time and frequency standards achieve new importance as growing interconnection 


increases difficulty of frequency-time control by one portion of system — Elec. 


tronic standards help all parts of a system to work together to make connection 


R. |. DONALDSON, Senior Electronics Engineer, Commonwealth Edison Company, Chicago 





AS INTERCONNECTED power sys- 
tems have become larger, it has be- 
come increasingly difficult for any one 
portion of the system to control fre- 
quency or time without overloading 
transmission lines tying different sys- 
tems together. or at least upsetting the 
load schedules on these lines. The tail 
seems to be growing too big for one 
dog to wag. Such has been the case 
on this system. 

Time and frequency standards of 
extreme accuracy are necessary on 
the different systems if they are to 
work together. For. while frequency 
can be taken care of by very accurate 
frequency bridges, time must be cor- 
rected by comparison with standards 
whose errors are kept small compared 
with the normal variation in system 
time. 

When frequency departs from 60 
cycles a frequency meter at a central 
point on the interconnected system 





TIME AND FREQUENCY STANDARD of 
Chicago company 
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causes throttles on turbines to open or 
close to make frequency corrections. 
If, in spite of these corrections, fre- 
quency departs appreciably from nor- 
mal, remote points on the system may 
alter their scheduled tie-line loads to 
assist the central point which has as- 
sumed responsibility for frequency 
control. Similarly time standards in- 
stalled on different systems that are 
interconnected cause them to work 
together in making corrections of 
time. 

A second need for the time stand- 
ard in the case of the Commonwealth 
Edison Company was to supply 
standard 60 cycles for calibrating fre- 
quency bridges used in regulating sys- 
tem frequency. A third use of the 
standard is for calibrating audio- and 
radio-frequency meters used in car- 
rier current and radio communication. 


Time and Frequency Standard 


The time and frequency standard 
installed by the Commonwealth Edi- 
son Company is a commercial unit 
with some modifications and addi- 
tions. Since the middle of August, 
1941, the maximum variation of this 
standard from correct time has been 
kept to within 0.15 of one second. 
During this same period inaccuracy 
of the frequency standard has been 
one part in ten million or, in terms of 
60 cycles, about 4 cycle per day. 

The 50-kc. oscillator controls the 
10-ke. multivibrator, which in turn 
controls the 1-kc. multivibrator. This 
operates a synchronous clock in which 
a 60-cycle current is generated. This 
current is amplified, transmitted over 
a telephone line, amplified again and 
fed into a time-drift indicator. This 
helps control the system controller, 


























QUARTZ-CRYSTAL of 50-kc. oscillator in 
nested-’oven” is held to 60 deg. within 
0.01 deg.; view looking down on open 
oven 


which sends out impulses to operate 
turbine throttles. An alternate source 
of 60 cycles is from the 1-kc. multi- 
vibrator to a 100-cycle multivibrator, 
300 cycle filter, 60 cycle multivibrator 
and through a 60 cycle filter. The 50- 
ke. oscillator also controls a 50 kc. 
multivibrator whose output, along 
with that from the 10-kce., 1-ke. and 
100-cycle multivibrators is used for 
audio- and radio-frequency standardi- 
zation. 

Time signals are received by the 
radio receiver and compared with the 
clock. Standard 60 cycles is also fed 
into another amplifier which feeds a 
standard 60-cycle clock and a time- 
difference indicator. System frequency 
is fed into the other side of the time- 
difference indicator and into a system 
clock. With this outline established 
the time and frequency standard will 
now be discussed. 
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IME DIFFERENCE -INDICATOR—Dial at 
op is redesigned synchroscope which 
hows difference between standard and 
ystem time in cycles or seconds; short 
hand reads difference in seconds fast or 
low: long hand reads cycles; reading in- 
Hicated system fast 0 seconds and about 
20 cycles 









The power supply for the standard 
s from a 6-volt, 300-ampere-hour 
torage A battery and a 192-volt, 8- 
pmpere-hour storage B battery; both 
perating on floating charge. This 
bvoids stoppage of the time standard 
lue to circuit outages. For floating 
harge voltage is kept at 2.15 volts 
er cell. Load on the A battery is 
tbout 9 amp.; on the B battery 115 
iilliamperes. 


Crystal Oscillator 


Heart of the standard is the quartz- 
rystal controlled 50-ke. oscillator. 
The quartz crystal. associated con- 
Hensers and the inductance coil are 
iounted in an elaborate temperature- 
ontrolled oven mounted just above 
e power controls. 

In the oven the crystal is mounted 
n the innermost of a ‘nest of twelve 
yoxes made of alternate heat-insulat- 
ng and heat-distributing material, 
alsa wood, asbestos press board and 
hluminum. There are actually two 
wens. the outer is held at about 57 
leg. C. and the inner’ at 60 deg. C. 
vithin 0.01 deg. Sensitive mercury 
hermostats operate relays to turn the 
heater current on and off at frequent 
intervals, 

The crystal is somewhat different 
from those used in radio transmitters 
and receivers. Radio transmitter and 

receiver crystals are usually thin plates 
whose thickness controls their fre- 
quency. Here the frequency is so low, 
50 ke., that a crystal would have to 
be about 2 in. thick. This crystal, 
therefore, is made in the form of a 
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in. on a side and about 2 in. long. It 
is an x-cut. Since it vibrates length- 
wise, it is clamped at the middle, 
where its motion is a minimum. 

Electrodes of the crystal are plated 
directly on the upper and lower sur- 
faces to eliminate air gaps. Ends of 
the crystal give off supersonic sound 
waves. Metal baffle plates are mounted 
4 wavelength from the ends of the 
crystal. This gives air-wave reson- 
ance, makes the bar vibrate with max- 
imum amplitude and minimizes the 
effect of reflected waves on the crys- 
tal’s reactance and decrement. The ef- 
fect of changes in atmospheric pres- 
sure are decreased. A quarter wave- 
length of a sound wave in air at 50 ke. 
is about 7, in. The temperature co- 
efficient of the crystal oscillator is 
—1 to —2 parts per million per deg. 
C. Since the temperature is held 
within about 0.01 deg. C., the effect of 
temperature on frequency is negli- 
gible. 

The 50-ke. crystal oscillator circuit 
shown looks very much like a Colpitts 
with a crystal in series with the in- 
ductance. Circuit constants, however, 
play only a minor part in determining 
the frequency of a crystal-controller 
oscillator—of the order of a few parts 
per million, yet in terms of time the 
control is appreciable. A change in 
frequency of twelve parts per million 
for a day produces a difference in in- 
dicated time of over a second. The 





crystal, inductance coil and the fixed 
condensers are in the oven. Fine ad- 
justments of frequency are made by 
adjusting the small variable condenser 
which is in parallel with the larger 
fixed condenser in the grid circuit. 
The control for this is brought out the 
rear of the chassis. If for some reason 
the frequency of the crystal cannot be 
brought to 50 C. by this condenser, it 
is then necessary to add or remove 
turns from the inductance coil, as 
will be explained later. 


1,000-Cycle Clock 


Multivibrators, the “reducing gears’ 
of electronics, step down the fre- 
quency of the 50-kc. oscillator to 10 
ke. and then to 1 kc. Output of the 
1-kc. multivibrator is amplified and 
used to drive the inductor type of 
motor of a synchronous clock at 10 
r.p.s. On the same shaft with the 
motors is a small inductor type 60- 
cycle generator, which generates about 
3 volts. This is the standard 60-cycle 
source. 

Means are provided for comparing 
the clock with radio time signals from 
the Naval Observatory station at 
Arlington. Use.is made of a shaft in 
the clock which rotates at one revolu- 
tion per second. On this shaft is an 
arm which rotates inside a movable 
ring. In this ring is mounted a pair of 
contacts which shorts the loud 
speaker. The rotating arm opens the 
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contacts for about 5 percent of each 
second. On the periphery of this ring 
is a scale reading 0 to 100. The mov- 
able contact can be rotated to the 
point where the contacts short out all 
of each dash of the time signals re- 
ceived on the receiver except just the 
beginning, for it is the beginning 
which is precise. This adjustment can 
be made with an accuracy of about 
0.01 second, which is adequate for all 
practical purposes. Time signals have 
been received in Chicago most con- 
sistently on 9.425 megacycles. 


Alternate Source of 60 Cycles 


While the small generator on the 
clock motor shaft already mentioned 
is the simplest way of obtaining a cur- 
rent of standard 60 cycles, it is de- 





MOUNTING for quartz crystal controlling 


50-kc. oscillator which is heat of the 
standard 


pendent upon mechanically moving 
parts which might fail, due to wear, 
and might not be readily repaired. So 
an alternate electronic source was 
arranged. It was not possible to step 
directly down from 1,000 cycles to 60 
cycles in one or more steps, because 
60 is not a submultiple of 1,000, but 





it was possible to go to 100 in a 10 to 1 
step then select the third harmonic of 
this, 300 cycles, and use this to control 
a 60-cycle multivibrator with a 5 to 1 
step. The output of this multivibrator 
is then filtered, amplified and is ready 
for use. The filtering would not be re- 
quired for some uses, but for checking 
frequency bridges it is essential. A 
standard of 60-cycle current is thus 
obtained, without the use of any me- 
chanically moving parts, which is ac- 
curate to a few parts in 10 million. 


Time-Difference Indicator 


The accompanying _ illustration 


shows two electric clocks, one of which 


is operated from the standard, the 
other from the system. Above the two 
clocks is the time-difference indicator. 
This gives the difference in seconds, 
cycles and even fractions of a cycle 
between system and standard fre- 
quency. The short hand and the inside 
scale give the seconds difference up to 
six seconds for half a_ revolution, 
either fast or slow; the long hand 
indicates cycles difference on the out- 
side scale, which is marked 0 to 30 
cycles for half a revolution, giving 60 
cycles, or one second, for a complete 
revolution, and the smallest hand in 
the center requires 2 cycles for one 
revolution. A. L. Brownlee, water en- 
gineer, redesigned a standard synchro- 
scope to produce this instrument. The 
reading at the time the photograph 
was taken was: System fast by 0 sec- 
ond and almost 20 cycles, or one-third 
second. It is seldom that the system 





time is off by more than two or th 
seconds, 

The 60-cycle standard output is 4 
through a line amplifier, telephg 
line and 50-watt power amplifj 
(with selective feed back further 
smooth the wave shape) to the tj 
drift indicator, which helps operg 
the system controller. 

This system controller is essentia] 
a frequency bridge whose balance ng 
mally occurs at 60 cycles, but wh 
balance point may be automatical] 
shifted either way, depending uy 
whether the tie-line load is above, 
below the desired level and upd 
whether the system time is fast 
slow. When the bridge is not in }, 
ance, raise or lower impulses are se 
to turbine governors. 

In Chicago tie-line load exerts { 
major control. Primary time con 
is exerted by systems to the east a 
corrections made by this system ent 
into the extent that it works with ther 
never against them, in making ti 
and frequency corrections. Stand 
60-cycle frequency is used in calibr 
ing the bridge of the system control 
and other frequency bridges. 

Accompanying curves of time dr 
show the performance of the ti 
standard from the time it was start 
up near the end of March, 1% 
Months are plotted on the x-axis. 

When the clock was started up! 
ran fast and had gained a second: 
fore the end of the first month. It w 
then set to zero time error. It o 
tinued to gain in spite of various 4 
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TIME-DRIFT CURVES for standard in months since its installation: after early difficulties were overcome in August, 1941, maxim 


time error has held to 0.15 second 
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tments made on the small control 
ndenser. In July the oscillator was 
oved from the oven and every- 
ing checked. When it was started 
again it lost about a second the 
st week, then gained a second and a 
if during the next month. At this 
‘int it was almost brought under 
ntrol, but continued to run a little 
t, even with the condenser dial set 
h zero. 
Since it was desired that the stand- 
d run correctly with the control 
ndenser at the midpoint of its range, 
mewhat more drastic measures were 
en. The coil, which was in series 
th the crystal, was removed from the 






is {4 
Dhoy 





ler 













Ve 9 






st 
be 






















RYSTAL oscillator circuit 







en and replaced with one having 
ore inductance. This really slowed 
up. One second was lost the first 
py. The standard was shut down and 
‘o hundred turns were first removed 
om the coil, then 100, then 70 and 
ally 40. This was done in several 
eps to avoid overshooting and hav- 
g to add turns. Removal of the 40 
rns put the control in the range of 
e variable condenser. After this 
ange things went nicely. Since the 
iddle of last August the maximum 
ariation from correct time has been 
ppt within 0.15 of one second. This 
as heen accomplished by moving the 
djusting condenser dial a slight 
mount on an average of once every 
eek and a half. 

Inaccuracies in standard frequen- 
jes from this unit are determined by 
ate of time draft. During this same 
eriod the maximum rate of time drift 
as been about 0.1 second in ten days 
r 0.01 second per day. Since there 
re 86,400 seconds in a day, this is 
juivalent to one part in 8,640,000. 
yr, roughly, the standard frequencies 
iould be accurate to one part in ten 
iillion. In terms of 60 cycles, this 
ould be about half of a cycle per day, 
ince there are about five million 60- 
ycle waves in a day. | 
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Power Sales Promotion 
and Prospects 


Survey shows what various advertising and pro- 


motional means are considered to be effective 


and indicates opinion as to post-war competition 





Intensified competition in the field 
of industrial power sales is expected 
by most electric utilities when the war 
is over. And maybe about half of 
them are in favor of national advertis- 
ing of purchased power as a measure 
against that competition. These con- 
clusions are derived from replies to a 
survey on industrial power promotion 
by utilities and on their views as to the 
post-war competitive picture. The sur- 
vey was made by Ford Bates, general 
sales consultant of the Nebraska 
Power Co., and the results were pre- 
sented by him at a recent power sales 
conference of the Missouri Valley 
Electric Association. 

Mr. Bates wrote to power sales ex- 
ecutives of 92 electric utilities. He 
asked them what types of advertising 
had been found to be most effective, 
direct mail pieces, company period- 
icals, handouts, greetings, etc. He 
asked also if they anticipated there 
would be after the war intense iso- 
lated plant competition, principally 
from internal combustion engines, 
and if they favored national advertis- 
ing of purchased power as a means to 
meet that competition. 

The large response to Mr. Bates’ 
inquiry, 79 replies, 86 percent of 
those addressed, is itself an indica- 
tion of the widespread concern of 
power companies in regard to post- 
war conditions likely to affect indus- 
trial power sales. Information from 
74 of the replies appears in the ac- 
companying tabulation. 

Although the point was not raised 
in the inquiry practically all replies 
stated in one way or another that first 
reliance in power sales is on close per- 
sonal contact with customers by com- 
petent representatives. This point was 
emphasized, indicating that all forms 
of advertising and promotional pieces 
are regarded as supplementary to it. 
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The data in the tabulation may not 
be taken entirely at their quantitative 
values. This is particularly the case in 
regard to the entries in the last two 
columns, which show opinions. In re- 
gard to increased competition, 45 (61 
percent) say they expect it; six (eight 
percent) say they do not; 23 (31 per- 
cent) express no opinion. Concerning 
national power sales advertising, 37 
(50 percent) say they are in favor of 
it; seven (ten percent) say they are 
not; 30 (41 percent) do not reply. 
Not all of those who expect increased 
competition want to use national ad- 
vertising to meet it and eight, about 
one fifth, of those who favor advertis- 
ing apparently do not expect any great 
increase in competition. The large lack 
of coincidence between the data of the 
two columns shows that national ad- 
vertising is not generally accepted as 
an effective means for meeting power 
sales competition. And, from qualifi- 
cations attached to replies on this 
point, it is clear that the expressions 
of favor for national advertising must 
be regarded as opinions only, not at 
all as commitments of the companies 
named. 

As for the data on forms of advertis- 
ing presently used, these can be taken 
as more definite, although it is diffi- 
cult to classify such activities. Equally 
in favor seem to be the uses of direct 
mail pieces and of a magazine promot- 
ing purchased power, 39 (52 percent) 
in each case. Periodicals published by 
the company are used in 15 cases (20 
percent), while 18 (24 percent) use 
manufacturers’ periodicals and 16 (22 
percent) use handouts. There are var- 
ious kinds of publicity known to be 
employed in power sales which are 
not included in the tabulation. There 
is, for instance, advertising in local 
and regional trade publications and 
sometimes in newspapers. Also there 
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is participation in, often organization 
of, exhibits and other presentations 
of local industrial activities and prod- 
ucts. Thus it may not be concluded 
that companies shown by the table not 
to be using the forms of advertising 
specified are entirely inactive in power 
sales promotion. Also it is quite pos- 
sible that for one reason or another 
some companies did not wish to re- 
ply to the question. 

It is to be kept in mind in consider- 





ation of the data here presented that 
power sales activities during the pe- 
riod of the war are not sales activities 
in the sense of selling more power, of 
building up the utility’s power load. 
Rather, they are efforts directed to- 
wards an object which has always 
been important to the utility—the effi- 
cient utilization of electricity by its 
customers to the end that they may 
benefit from progress in power appli- 
cations. 





POWER SALES ADVERTISING AND POST-WAR COMPETITION 
SURVEY 


FORMS OF ADVERTISING USED 


Magazine Own 

Promoting Period- 
Name Pur. Power icals 
Southern Cal. Edison 


7 
Pacific Gas & Elec. x 
Unidentified Utilities x 

Hartford Elec. Lt. x x 
United Illuminating ’ 

Florida Pr. & Lt. 

Georgia Power x x 
Idaho Power 

Commonwealth Edison x x 
Central Ill. Elec. & Gas 

So. Ind. Gas & Elec. 

Ind. Service Corp. x 

No. Ind. Public Serv. x 
Indianapolis Pr. & Lt. x 


Unidentified Utilities 
Unidentified Utilities 
lowa-Ill. Gas & Elec. 
Peoples Gas & Elec. 
Sioux City Gas & Elec. 
Kansas Power 
Kansas Elec. Power 
Unidentified Utilities x 
Kentucky Utilities 
Louisville Gas & Elec. 
Louisiana Pr. & Lt. x 
New Orleans Pub. Ser. 
Central Maine Pr. + 
Potomac Edison 

Edison x 
New England Pr. Serv. 
Lynn Gas & Elec. 
Western Mass Elec. 
Detroit Edison 
Consumers Power 
Northern States Pr. 
Kansas City Pr. & Lt. 
Empire District Elec. 
Union Electric of Mo. 
St. Joseph Ry. Lt. Ht. & Pr. 
Montana Power 
Nebraska Power. x x 
Pub. Serv. Co. New Hamp. 
Pub. Serv. Elec. & Gas 
Am. Gas & Elec. System 
Buff. Niag. & East Pr. x 
Consolidated Edison 


ux xMR 


io Edison 

Ohio Power x 
Cincinnati Gas & Elec. x 
Unidentified Utilities x 
Columbus & So. Ohio Elec. 
Toledo Edison 
Oklahoma Gas & Elec. 
Unidentified Utilities 
Portland General Elec. 
Penn. Pr. & Lt. 
Philadelphia Elec. 
Duquesne Light 
Narragansett Elec. 
Dallas Pr. & Lt. x 
Texas Elec. " 
Houston Ltg. & Pr. 
Utah Power & Light x 
Virginia Elec. & Pr. 

ashington Water Pr. 
Northern States Pr. (Wis.) 
Wisconsin Pr. & Lt. x 
Unidentified Utilities 
Unidentified Utilities 

ew York Pr. & 
Mississippi Pr. & Lt. x 
Pudget Sound Pr. & Lt. 


7 xx xM MRM - . 
ux ~ 


~ x ~ 
ux 


POST-WAR 
Expect Favor 
Mfrs. Direct Increased National 
Period- Hand- Mail Competi- Power Sales 


icals outs Pieces tion Advertising 
x x No 
x x 
x x x x 
x x 
x x x 
x x x 
x x x 
7 ” x 
x x 
x 
x x 
x 
x x x 
x 
x 
x x 
x x 
No 
No 
x 
x x 
No 
x x x x 
x x x 
x x x 
x x 
x a 
x 
x x x 
x ” 
x x x x 
x x x 
x x x No 
x x 
No 
x x x x x 
x No 
x x x 
> x x x 
x x x x 
x 
x x x x 
x x x 
x x x 
x x x 
x x x 
x x 
x x x x 
No 
x 
x 
x x 
x x x 
x x x 
x : x 
‘ 
x 
x x 7 
x 
x No No 
x x 
x x x 
x . x 
x x 
x x 7 No 
x x : x 
x x No 
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How About Yours? 


Dirty safety goggles pushed sj 
so he can see may make sight imp; 
sible for the thoughtless man. \t 
troit Edison Co. goggle clean ig \j 


GOGGLE cleaning kit 


like this are provided at strategic | 
cations to meet the dirty goggle m 
ace. Kits contain cleaning fluid, clez 
ing tissues and a container for | 
used tissues. They are made by \ii 
Safety Appliances Co. 


To Keep Varnish on 
Alternator Windings 


By WILLIAM K. HOLMES 


Chief Electrician, Municipal Plant, Freeport, - 


Preservation of a.c. generator ‘ 
insulation was a problem at the Fr 
port Municipal Plant. Trouble * 
experienced with insulating vam 
coming off the windings each time! 
laternators were cleaned, due to ‘ 
oil fumes in the air given off by die 
engines. 

The windings were cleaned with 
bon tetrachloride and then an alcol 
vehicle varnish was applied. Howe 
the varnish would not stay on ! 
coils. There seemed to be enough 
remaining in the insulation to prev 
the adherence. 

Another method was employe 
After cleaning with tetrachloride. 
naphtha varnish was applied, follow’ 
by a coat of alcohol varnish. Si 
these applications were made, ¢! 
years ago, there has been no sigi 
the varnish coming off the windix 
It is our opinion that varnishes ¥* 
other than naphtha vehicle are bet 
preservatives for the coils. 





Transformers Made Self-Cooling 
in Utility Shops 


Minnesota utility designs, tfabricates and installs radiators converting water-cooled 


transformers to self-cooled operation using own engineering and shop facilities— 


Avoids crowding of manufacturers’ service facilities during critical period 


A. F. BRADLEY, Superintendent of Construction and Maintenance, Minnesota Power & Light Co., Duluth 





DESIGN, fabrication and installation 
of radiators for the conversion of four 
2,000-kva., water-cooled transformers 
to self-cooling—using local engineer- 
ing and shop facilities—has been 
achieved by the Minnesota Power & 
Light Co. at a total cost of $4,000. 

Conversion of these transformers 
was one step in eliminating attend- 
ance at a 33,000- to 2,300-v. indoor 
substation serving a cement company 
in the Duluth area. 

Undertaken at a time when manu- 
facturers’ facilities were crowded, the 
project was completed at about half 
the cost that would have been in- 
curred by installing radiation pro- 
vided by the makers of the trans- 
former. On a unit basis the cost of 


SHEARING DIE clips segment from ends 

of oblong radiator tubes to match curva- 

ture of header; lip on die keeps tube from 
crushing 
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the job amounted to $1,000 per trans- 
former or about $0.55 per sq.ft. of 
radiation surface installed. Savings 
to the company by eliminating at- 
tendance at the substation will make 
it possible to “pay for” the trans- 
former conversion in an estimated 
three-year period or less. 

Until the middle of 1941 attend- 
ance at this substation had been nec- 
essary because cooling water for this 
substation was pumped on for use 
elsewhere. Continuous delivery was 
desirable. Algae growth in the water 
had caused occasional clogging of the 
line with the result that the trans- 
formers ran hot. These and other 
system considerations influenced the 
conversion to automatic unattended 
operation. 


Design Considerations 


Working back from the ambient 
temperature obtainable in the sub- 
station with certain modifications in 
the ventilation scheme, the allowable 
transformer oil temperature rise and 
the heat dissipated from the tank 
surface, it was estimated that at a 
rate of 7 sq.in. of radiation per watt 
of loss some 1,800 sq.ft. of additional 
cooling surface would be required per 
transformers. 

To secure this much cooling sur- 
face, 30 radiators were required for 
each of the four transformers. Each 
radiator consisted of a top and bot- 
tom header of 34 in. O.D., 10-gage 
steel pipe blanked off at the outer end 
and welded at the other end to the 
oblong transformer tank which was 
46 in. wide, 74 in. long and 9 ft. 
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10 in. high. Oval radiator tubes, 
welded into elliptical holes in the top 
and bottom header were 16-gage steel 
#x3 in. O.D. and 8 ft. 7, in. long. 
It was considered necessary to use 
the same grade steel (SAE 1015) in 
the tubes, headers and welding rods 
in order to obtain oil tight welds. 


pe 


DISK FROM plumber’s pipe-cutting tool in 

“clapper box” of metal-working planer 

splits 342 in. radiator header to facilitate 

punching of elliptical holes for radiator 
tubes 


With this and other precautions, only 
2 percent of the welds showed leaks 
on test and these were eliminated by 
another bead over the leak. 

Tubes were spaced on 2-in. centers 
along the header. Because of the 
limitations on the length of the fin- 
ished transformer, to go into the 
repair pit, the four radiators at each 
end of the transformer had fewer 
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PUNCH PRESS die used to make elliptical tube holes in header; spring latch auto- 


matically spaces holes at 2 in. intervals; 


tubes than those on the sides. Of 
the 30 radiators per transformer, 22 
were 28 in. wide with 13 tubes; 4 
were 26 in. wide with 12 tubes and 
4 were 24 in. wide with 11 tubes each. 

As shown in the drawing, radiators 
were spaced 9.6 in. apart, the spacing 
being measured midway in the width 
of the headers. It is obvious that the 
holes to be drilled in the oblong trans- 
former tank for the radiator headers 
had to be more closely spaced at 
the ends than in the sides of the tank. 


Radiator Fabrication 


Success in the conversion of these 
transformers at low unit cost lay 
largely in developing dies and jigs 
which permitted mass production of 
the component parts of the radiators 
and assembly of them on a straight 
line production flow basis. Several 
of the special tools developed for the 
project are shown. 

Before the elliptical tube holes 
could be punched in the top and bot- 
tom radiator headers, the headers 
had to be cut in two longitudinally 
on a metal-working planer. To do 
this, a disk and yoke from a plumber’s 
pipe-cutter was clamped in the “clap- 
per box” of the planer. One side of 
the pipe was cut at a time as it was 
supported on an arbor. 

For punching the radiator tube 
holes in the headers, a special punch- 
press die, shown, was built. This die 
was provided with a spring latch 
which automatically spaced the holes 
on 2-in. centers along the pipe. 

A shearing die was made up to cut 
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punched half header is shown at right 


circular segments from the two ends 
of the elliptical radiator tubes to 
match the curvature of the header. 
This die, shown, was provided with a 
lip that projected into the end of the 
tube to prevent crushing. 

Radiator tubes and the punched 
halves of the top and bottom header 
were assembled in a structural steel 
frame which could be supported on 


























a pipe axle from uprights bolted to 
the ceiling and floor. The fram 
served as a positioning jig while th 
tubes were being welded to the heade: 
halves. 

Before proceeding further with th, 
assembly, welds were tested for leaks. 
This was done by closing the open 
halves of the radiator header (using 
a board covered with an inner tube 
and held in place with C clamps) 
and admitting air under 15-lb. pres. 
sure. Leaks were located by painting 
with a soap solution while under pres- 
sure. 

Remaining unpunched halves of 
the header were next welded in place 
and one end of each of the headers 
closed with a disk. It was not neces- 
sary to bevel the joint in preparation 
for welding since a very satisfactory 
bevel had been made in the pipe- 
cutting operation. Temporary caps 
were next clamped on the open ends 
of the assembled headers and the 
welds of the completed radiator were 
given a final test with air pressure 
before the completed radiator was in- 
stalled on the transformer tank. 

Holes in the transformer tank to 
accommodate the radiator headers 
were cut with a gas torch in a com- 

















TESTING JIG closes ends of radiator headers for air pressure and soap test of radiator 
welds for leakage (left): finished transformers on foundation in indoor substation: 
radiators increased oil capacity of each transformer about 10 barrels (right) 
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pass-type jig mounted in a }-in. 
drilled pilot hole. 

When all radiator headers had been 
welded in place, the transformer was 
lled with oil and inspected for leaks. 
he entire tank was not given a pres- 
ure test because calculations indi- 
ated that any reasonable testing pres- 


RADIATOR TUBES AND HEADERS were 











assembled in 


sure would cause a serious deforma- 
tion of the tank and would possibly 
initiate leaks that otherwise would 
not occur. 

In a few instances, internal stresses 
were set up during the electric weld- 
ing of a tube into the header which 
caused a slight warping of the tube. 


a ee 


steel frame which did double duty as positioning jig for welding: closeup 
at right shows tubes and header assembled for welding 


This was easily corrected in a few 
seconds by softening the tube with an 
acetylene torch applied near the weld. 
This work was carried out by the 
author in accordance with a design 
by W. F. Nottingham, electrical engi- 
neer, and has now operated more than 
two years with complete success. 





Weld all tubes 
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1OP-FABRICATED RADIATORS convert 2,000-kva., water-cooled transformers to self-cooling, avoiding need for attendance at sub- 
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Criteria for Decisions 


on Post-war Distribution 


FRANK SANFORD,’ The Cincinnati 


Conversion and rehabilitation of distribution systems will require 
attention to wartime improvisations, pre-war standards and practices, 


simplification of inventories, load supervision and voltage regulation 


Gas & Electric Company 









DURING THE WAR distribution sys- 
tems, particularly in the widespread 
residential, suburban and rural areas, 
have been forced into a secondary 
position. Substitutions of extension 
materials and methods, increased 
loading of lines and equipment be- 
yond levels normally considered sa- 
tisfactory and deferred changing to 
larger capacities have been necessi- 
tated and will in many cases demand 
immediate attention. 

Meanwhile several factors that point 
to a considerable shift in demand and 
load responsibility will again focus 
attention on the distribution systems 
of the electric supply business. With 
resumption of household appliance 
manufacture, a definite increase in 
domestic loads can be expected. Re- 
lease from brown-out. dim-out, time- 
change and conservation programs 
will contribute an intangible incre- 
ment. Undoubtedly there will be in- 
tensive sales promotion of appliances 
and lighting. Reliable estimates place 
the post-war home-building figure at 
one million units per year for several 
years. With construction forces and 
materials available, and with building 
interests anxious to go, this activity 
should be an immediate factor in dis- 
tribution expansion. 


Post-War—Two Parts 


These points are worthy of atten- 
tion, not just as a part of the long- 
termed trend for the post-war years, 
but as a part of the task that confronts 
us in the first months of conversion. 

Electric service industry post-war 





*This is written from the point of view of the 
industry and not of a particular company. Mr. 
Sanford is chairman of Edison Electric Institute 
transmission and distribution committee. 
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planning has two aspects: (1) A gen- 
eral pattern for new substations, new 
feeders and future expansion; (2) 
definite ideas for relief of overloaded 
lines and transformers. schedules for 
material purchases to be again on the 
basis of “ready to serve” promptly 
and to meet emergencies, and the im- 
mediate reemployment of personnel to 
restore normal maintenance and oper- 
ation schedules. 


War Developments 


It is possible that too little attention 
has been given to the consideration of 
smaller details that are a part of the 
first problem of conversion. War 
shortages have brought a number of 
new developments—some of an emer- 
gency or stop-gap nature and others 
that may be destined to remain as sub- 
stantial improvements. These methods 
and materials should be reviewed with 
the objective of retaining or dropping 
them as part of the first steps in post- 
war operation. 

Any idea that has prompted and 
assisted in the operating job of dis- 
tribution under pressure conditions 
deserves some careful consideration 
before it is discarded or superseded. 
On the other hand, some of these de- 
velopments and emergency measures, 
while advanced as answers to given 
problems, must be seen in their proper 
perspective to find their place. Care 
must be used that in the enthusiasm 
for a new idea or device materials 
and methods that have proved them- 
selves over long periods are not lost 
to view when they may again be 
available. 

One of the broad policies acceler- 
ated by war is that of close study of 
new methods. Committee meetings 
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for exchange of ideas and information 
have accomplished a great direct sav 
ing in individual problems. Articles 
and papers have described expedients 
and short-cuts. The result is a new 
fund of experience and a new interes 
in what others are doing—the stimu. 
lation of wider consideration. Y: 
are undoubtedly more open-minded 
and not so wedded to our own past 
practices and procedures. 

There is no magic formula fe 
evaluating the changes in material, 
in methods and in standards. Sa‘: 
practices and safety factors are sti 
applicable in determining wise poli: 
cies. But we have cut corners, 
squeezed through and reduced th 
margins to save material and mar- 
power. The reserves of capacity ani 
the margins for growth that we pr 
viously maintained have been of tz 
utmost importance, and we have no 
made too serious a dent in servi 
standards. 

We can benefit most from the wa’ 
lessons if we begin now to list and 1 
view systematically the practices, bot 
old and new. We can classify thex 
under several pertinent questions, for 
example: 


1. What practices of pre-war wer 
shown to be inadequate or unnecet 
sary in the stress of the emergency— 
are they obsolete for extension int) 
post-war ? 

2. What practices did we follov 
under pressure that proved econom: 
ical of material and manpower, 40 
adequate, that may be continued int 
the future? 

3. What practices of pre-war wel 
dropped and should be resumed # 
soon as possible? 
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Our first purpose in considering 
the scores of war emergency practices 
and of war-dropped practices should 
be to view them in the general per- 
spective of distribution. We should 
not draw conclusions or drop the 
analysis of most of them until we 
have completed the review, since com- 
binations of individual ideas may be 
important. 

Certainly nothing that has hap- 
pened in the present war period has 
changed the basic tests for weighing 
distribution practices. For each prob- 
lem of material and method the three 
pre-war measures will still prevail: 

(a) Continuity of service, effect on 
outage experience. 

(b) Quality of service, voltage 
regulation and fluctuation. 

(c) Cost of service, as affected by 
both investment and operation. 

The acid test of every idea in dis- 
tribution is, and must continue to be, 
What has this to do with delivering a 
continuous, steady, economical sup- 
ply of electrical energy to the point of 
consumption ? 

These three measures of service 
will continue to be the end results of 
the management of materials, methods 
and manpower. It is in the control of 
these three factors that those respon- 
sible for distribution. must make criti- 
cal examination in considering war- 
time expedients in post-war practices. 


Materials 


In most systems our stock piles and 
warehouse bins are cleaned out. We 
have used or disposed of all the odd 
sizes and end lots of hardware and 
equipment items. Most of us have 
always been inclined toward the 
worthy practice of keeping these odds 
and ends—just in case they might 
come in handy. But many of us have 
also followed a practice, not quite so 
worthy, of engineering our lines as a 
tailor fits a suit. One result is a row 
of bins for items that vary in minute 
detail—the residuals of individual 
purchase orders for bolts of the exact 
length we wanted for one job, for 
example. 

When normal supplies of conven- 
tional materials begin again to be 
available, we can start with industry 
and our own Standards for Materials. 
By the test of cost, we can determine 
that carrying two stock items where 
one will do is not a good post-war 
practice. We can make a list of stand- 
ard items for stock, and use it for all 
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lists of material—using our list in- 
stead of the whole range of items that 
can be made if we continue to demand 
them. 

During the war we have been 
forced to work closer to the minimum 
of stocks. Somewhere between that 
minimum and a stock pile that gathers 
dust, and interest, there is an ample 
supply point. Lower total stocks of 
material for inventory is one war- 
time practice that should remain with 
us. 


The Substitute Problem 


We have considered wood as a sub- 
stitute for steel in many uses under 
pressure of war restrictions. Actually, 
this was a return to wood. Much of 
our earlier construction was with tim- 
ber, often with little need for close 
engineering. When we began the 
wider use of steel, it was necessary to 
apply engineering and office layout of 
details because steel members cannot 
be cut and fit readily on the job. As 
we returned to the use of timbers, we 
applied the principles of design to 
these newer installations. We found, 
in pre-war as well as war, that wood 
has some very desirable character- 
istics for electrical equipment support. 

Probably one field of war-acceler- 
ated developments will not be entirely 
clear to us until well into the post-war 
period. Synthetic materials, perhaps 
substitutes now, may be further de- 
veloped to be of great importance for 
insulation, for rust inhibition and for 
general protective coatings. 

We have been ready to try almost 
anything under the condition of war 
shortages. That may seem to be op- 
posed to the use of standards. But 
there should be a point of compromise 
where we can settle to some estab- 
lished details and still have an active 
interest in broad improvements. 

Use of steel instead of copper wire 
has been another practice that has in- 
creased during the war. Perhaps more 
steel will be used in future single- 
customer line taps than in pre-war 
practice. At any rate, this question is 
readily considered under the tests of 
voltage and cost, not forgetting that 
cost must include the factor of life in 
service. 


Standard Methods 


Closely allied with consideration of 
materials are the standard practices 
and methods of construction and 
operation. Pole-top construction, con- 
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ductors, guying, transformer installa- 
tions, services and many other details 
are the subject of drawings for re- 
peated use rather than individual lay- 
out. In many considerations of stand- 
ards it is apparent that no great ad- 
vantage of investment or operating 
cost is involved in an individual de- 
cision. We should, however, remem- 
ber to multiply any small difference 
by the number of thousands of units 
involved. 

A good example is the pre-war 
trend for adoption of transformers of 
the E.E.I.-N.E.M.A. standard design 
for direct pole mounting. This trend 
has been accelerated by the war short- 
ages of bar steel for hanger hooks. 
Other advantages of industry stand- 
ard ratings, bushings and smaller de- 
tails have been more apparent than 
ever before. 

Before the war there was an in- 
creasing interest in scheduled main- 
tenance programs for distribution 
line poles, hardware and transformers. 
War shortages of both materials and 
manpower forced dropping or cur- 
tailing of much of this work. We 
should review these programs, and 
perhaps extend or resume them at an 
accelerated pace to make up for the 
lost years of war. 


Load Supervision 


A pre-war study of transformer 
load supervision methods showed 145 
percent as average ratio of maximum 
peak load to rating permitted. How- 
ever, the test results showed averages 
nearer to 100 percent, indicating con- 
siderable margin between normal 
peak load and short-time capacity. 
Perhaps this margin has been de- 
creased in many areas. A review of 
loads and of operating results may 
indicate that this increased loading 
practice, forced by war conditions, 
can safely and economically be ex- 
tended into post-war operation. 

Another pre-war practice, which 
can be tested directly by our three 
standard measures, is that of feeder 
loading. During the war, we have 
been forced to carry more amperes 
through our substation equipment and 
feeder cables and lines. We have, in 
many cases, used part of the safety or 
growth margin we felt was essential. 
Perhaps we have used fans on regu- 
lators and taken full advantage of 
copper ratings on a temperature rise 
basis. It may be that we have not — 
had the bad experience we formerly 
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anticipated with this full-load type 
operation. At any rate, a review of 
continuity and voltage records should 
be made before we discard these war 
expedients. 


Capacitors and Regulators 


The use of capacitors on distribu- 
tion feeders has been accelerated as a 
means of making our lines serve for 
more load-useful amperes. They have, 
incidentally, given us a permanent 
improvement. Similarly, we have in- 
creased the use of pole-mounted volt- 
age regulating or boosting equipment 
as a temporary expedient to maintain 
acceptable voltage, where pre-war 
practice may have called for new 
copper. 

Material restrictions have forced 
us to drop the rules of economics in 
favor of the rules of least critical 
materials. Before we go back to pre- 
war comparisons, particularly in 
evaluating losses, we should examine 
our bases to be sure they reflect 
modern generating costs and load 
curves. Voltage regulators at the 
source or along the line, or power- 
factor correction at the load, are 
alternatives that should not be over- 
looked before we increase wire sizes. 
Losses as a part of the comparison do 
represent fuel cost, but investment 
rates for taxes and interest can re- 
place material shortages in an in- 
fluence on decisions. 


Economic Justification 


In fact, as we prepare our post-war 
budgets for capital improvements and 
rearrangements, we can review our 
pre-war tests for engineering neces- 
sity on a broader basis than has often 
been possible in. past year-by-year 
programs. An accumulated list of 
major expansion items in distribution 
can be reviewed along with our accu- 
mulation of pre-war practices and 
war-time expedients. It is an oppor- 
tunity for broad viewpoints that has 
seldom been equaled in scope. 

There does not now appear to be 
any justification in assuming that we 
can permit a lowering of continuity 
or voltage service standards. Any 
omission of protective equipment or 
reduction of maintenance, made neces- 
sary during the war, should be care- 
fully examined. Our customers have 
taken dependable electric service as a 
matter of fact through a period of 
shortages, delays and increased cost 
in nearly every other commodity and 
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service. Post-war load building will 
be based on a continuation of that 
record. 

Regardless of substitutes in ma- 
terials and expedients in methods, 
there has been no change in the re- 
quirement for a trained group of men 
to operate a distribution system. Line- 
men, electricians and trouble-shooters 
must have individual trustworthiness 
to a higher degree than workers in 
production and assembly lines of 
factories. This fact is particularly 
clear when we face the emergency of 
storm, sleet, flood or fire. Restora- 
tion of service, a part of the measure 
of continuity, then depends on having 
available a sufficient number of the 
right men. 


Higher Average Age 


In the upheaval of war, some of 
our best men have left for military 
service and others have left for pos- 
sibly higher weekly wages in war 
production factories. The average age 
of linemen, meter men and service 
men is higher now than it was before 
the war. Normal construction has 
been reduced, and beyond that our 
principal expedient to meet the situa- 
tion has been to curtail maintenance 
schedules. In some instances we may 
have called in contractors’ forces to 
supplement our own crews for con- 
struction of new facilities for war 
plants. 

Our post-war plans are not com- 
plete until we have examined our field 
organization, our training and pro- 
motion ideas. Certainly any practice 
or change should have the essential 
training and continued employment as 


a major test for its over-all value. 
Contracting, purchase of assembled 
units, deferring maintenance or any 
other policy that results in a reduced 
force is not necessarily a good long. 
term practice. Our standard for de- 
cision must include prompt service 
and continuity of service as well as 
cost of service. 


Departmental Co-operation 


One war-time policy that may well 
meet any test of desirability is that of 
closer co-operation between super- 
visors and engineers in distribution 
and the sales and purchasing divisions 
of our companies. In the push to get 
jobs done we have often accomplished 
more, and more quickly, and with 
less letter writing and reports. Service 
to a plant being converted to war 
production could not wait. Likewise, 
when we could not buy what we 
wanted, we found a way to use what 
was in the storeroom, or a substitute 
that some one else could sell. 

Perhaps our first post-war use of 
this latter expedient might be a re- 
view of material stock lists, setting 
of minimum requirements of a mini- 
mum number of items, and prepara- 
tion of a basis for meeting our needs 
in the first months of peace. This 
would be a good test of our experi- 
ence of operating with less. For every 
item, we can well ask: “Why do we 
need that?” Closer co-operation and 
co-ordination of men, materials and 
methods is the final objective of dis- 
tribution management. Every pre- 
war practice and war-time expedient 
must fit this pattern to be worthy of 
priority in post-war plans. 


Farm Electrification Continues to Rise 


After an increase of about seven 
percent to 40.8 in 1942, electrifica- 
tion of American farms continued, but 
at a slower pace, to reach 41.9 per- 
cent in December, 1943, according to 
preliminary figures recently released 
by the Edison Electric Institute. Of 
the states having less than 100,000 
farms, New Jersey ranks highest with 
93.7 percent electrified. In the group 
with between 100,000 and 200.000 
farms, California is highest with 96.3 
percent. Of those with more than 200,- 
000, Ohio is at the top with 75.5 per- 


cent. 
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The Pacific Coast states have the 
highest proportion of farms using 
electric service, 87.5 percent. Next 
comes New England with 74.4 per- 
cent, only slightly above the Middle 
Atlantic group with 74.1. The East 
North Central region is not far be- 
hind, 69 percent. Then comes a long 
drop to the Mountain states which 
show 45.6 percent. South Atlantic is 
next with 36 percent and West North 
Central, West South Central and East 
South Central close the list with 32.3. 
22.8 and 21.1 percent, respectively, of 
farms electrified. 
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Load Break Switches Find 


Wide War Plant Application 


Approach to breaker performance at lower cost and saving in critical 
material brings load break disconnect switch and fuse combination 
into increased wartime industrial use in a variety of applications 





DISCONNECT switches capable of 
breaking load currents up to 400 amp. 
at 7,500 or 15,000 v. and at moder- 
ately low power factors have had an 
unusual opportunity to prove them- 
selves as a result of the wide applica- 
tion they have enjoyed in war plants 
and industrial establishments. These 
switches are not a war development. 
However, their availability prior to 
the early “defense era” was a timely 
coincidence that has contributed to 
the rapid expansion of many new war 
production industries. This circum- 
stance is no doubt due to the ability 
of these switches, when used in com- 
bination with power fuse short circuit 
protection, to approach air and oil 
circuit breaker performance at less 
cost and with notable savings in criti- 
cal material. 

These advantages and the pressure 
of material scarcities have, under the 
influence of the priority system, 
drawn them into war plant applica- 
tions as: , 


1. Primary load interrupting and 
fault current protective devices in 
factory distribution substations, in 
combination with power fuses. 

2. Load interrupting and short cir- 
cuit protective means in main distri- 
bution feeders, again in combination 
with power fuses. . 

3. Normal and emergency feeder 
selector switches for critical loads. 

4, Bus sectionalizing switches. 

5. Transformer isolating devices. 

This partial listing is indicative of 
several of the more common uses to 
which these switches have been put. 
Accompanying diagrams __ illustrate 
these applications in “typical” indus- 
trial plants engaged in war produc- 
tion in the middle west. 

An Indiana cartridge brass and 
case plant, for example, uses two 


three-pole, S & C.type SLB 7,500-v., 
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400-amp. load-interrupter switches, 
with 400-amp power fuses, as combi- 
nation feeder selector switches, pri- 
mary load switching and fault current 
protective devices at each of four 
outdoor plant distribution substa- 
tions, the largest of which has 2,250- 
kva. capacity. As the circuit diagram 
shows, each substation can be sup- 
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IN THIS non-metallic switch enclosure a 
“T’ bus connector splits the main plant 
feeder into two sub-feeders supplying step 
down distribution substations. Picture 
shows close-up of one switch compartment 
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plied at 6,900 v. from either of two 
3-conductor, 750,000-c.m. under- 
ground cables originating on different 
bus sections in the switchroom. 
Power transformer banks step voltage 
down from 6,900 v. to 460 v. for 
use within the plant. The switches, 
installed between each feeder cable 
pothead and the transformer primary 
bus, were selected to permit full 
transformer load to be shifted from 
one feeder to the other. Fuse oper- 
ation is coordinated with secondary 
breaker protection and with the feeder 
oil circuit breakers in the switchroom. 

At another point in this plant, 
where a particular load is divided 
among three 6,900-v. feeders cables, 
three-pole, gang-operated load-break 
switches—without power fuses—serve 
as emergency feeder selector switches. 
The circuit arrangement is shown 
schematically. Six three-pole switches 
are arranged in pairs, back-to-back, 
with stationary contacts common and 
connected to the load. Normal opera- 
tion is as shown in the drawing, with 
a separate feeder supplying each ele- 
ment of load. Under emergency con- 
ditions, however, all three load ele- 
ments can be supplied from any one 
of the feeder cables. Load-break 
switches permit switching under load 
in emergency situations. 

Load-break disconnect switches 
both with and without power fuses in 
combination are being used in a 
variety of applications at a large 
Illinois ordnance works. The gen- 
eral plant power supply scheme is 
shown in an accompanying illustra- 
tion. 

As the circuit diagram shows, 
power is supplied to the main plant 
substations at 33 kv. Here it is 
stepped down to 4,160 v. for plant 
distribution by three 500-kva., three- 
phase transformers 
parallel. Secondary side of each 
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POWER SUPPLY SYSTEM for ordnance works uses load-break swiiches as: (a) trans- 


former isolating devices: (b) with fuses 


as bus sectionalizing means; (c) as 4,160-v. 


feeder protection in combination with power fuses and (d) power transformer protection 
devices in non-metallic enclosures in indoor plant substations. Spring actuated, solenoid 


tripped mechanism permits remote 


transformer is connected to the 
4,160-v. substation bus through un- 
fused 400-amp. load-break disconnect 
switches which, with the conventional 
fused disconnect switches on the pri- 
mary side, permit individual trans- 
formers to be isolated from the sec- 
ondary bus for maintenance or re- 
pair. 

The 4,160-v. secondary bus at this 
main plant substation can be section- 
alized by two three-pole load-break 


tripping of important feeder switches 


disconnect switches that have. two 
parallel 400-amp. power fuses in com- 
bination per pole. These switches 
operate normally closed, with all three 
transformers feeding into a common 
bus. However, the switches function 
in the capacity of bus tie breakers 
and can be opened under load to 
break the bus up into three sections, 
one for each main transformer. 
Fourteen 4,160-v. aerial feeders 
(one a spare) tap the substation 
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4,160-v. bus to supply adjacent plan: 
power and lighting. Feeders are pro. 
vided with load interrupting and fau!| 
current protective means in the form 
of 7,500-v., 400-amp. three-pole loai- 
break disconnects with fuses in com. 
bination. These switches allow all .; 
any part of the feeder load to |e 
tripped from a given substation bus 
section at will. 

For convenience and speed in 
opening feeders supplying a certain 
remote load during emergencies, two 
feeder switches are equipped for re- 
mote tripping. Spring-actuated, sole- 
noid-tripped operating mechanisms 
have been installed on the switch in 
the main substation. Thus operators 
may open load-break switches at the 
load center by means of 110-v. push 
button control. It is, of course, 
obvious that the switches, once 
opened, must be closed manually. 

Nine plant distribution substations 
are located within the main plant 
building on balconies above the ma- 
chine floor. Here transformers step 
the 4,160-y. distribution voltage down 
to 120/208 v. for lighting and power. 
The open-wire 4,160-v. feeders are 
brought in to indoor-type, 7,500-v., 
400-amp., three-pole, group-operated, 
load-break switch and fuse combina- 
tions in non-metallic enclosures from 
which connections are made to the 
three-phase step-down transformers. 
A typical installation for a 1,500-kva. 
power transformer is shown. 

Still another type of indoor installa- 
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LOAD-BREAK DISCONNECT SWITCHES AND POWER FUSES, used as combination feeder selector switches, primary load switching 
and fault current protective devices in plant distribution substations at cartridge brass and case plants. Picture shows arrange- 
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ment in typical plant substation 
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ANG-OPERATED load break switches, 
apable of interrupting 400 amp. at 7,500v. 
rranged as emergency feeder selector 
witches. Circuit shows normal switch 
positions. In emergency any feeder cable 
can supply all their loads 


ion of the load-break switch and 
bower fuse combination has been em- 
loyed in the new government ord- 
bance plant near Geneva, Ill., oper- 
ted by Burgess-Norton Mfg. Co. 
ere, as shown in the diagram, a 
0, three-phase, three-conductor 
ower supply cable from the plant’s 
ain 13,200/4,160-v. substation is 
rought into a double indoor-type 
on-metallic switch enclosure where 
y means of a T-connection the main 
eeder is split and sub feeders lead 
ff through load-break switch and 
se combinations to pothead and 
able connection to séparate outdoor 
actory substations. .One supplies a 
rnace load, the other a 1,000-kva., 
.160/480-v. transformer bank sup- 
lying general plant power needs. In 
e latter substation fused cutouts are 
rovided on the primary side of the 
ank from which secondary connec- 
ons are led indoors to conventional 
hetal-enclosed secondary switchgear. 


tribute to Plant 
Dperating Crews 


Reviewing the performance of 
ritish electricity supply systems un- 
‘r war conditions, the Electrical Re- 
ew (England) has this to say about 
he men who operate the plants: 
“They have stuck to their posts 
ithout overhead cover . . . Their ef- 
rts to get to their work in good time 
ider raid conditions to avoid disor- 
pnization on change of shift, have 
en amazing. And they have paid the 
‘nalty by way of casualties which are 
lly comparable with those of the bat- 


field.” 













Capacitors Bolster 
Open-Delta Banks 


When transformer fails and bank must operate open 


delta, portable capacitor is brought in to reduce 


the secondary currents and to improve regulation 


A. A. JOHNSON * 





NEW AND NOVEL, yet very prac- former banks successfully for about 
tical, is the use of mobile shunt capa- two years. Each trailer contains a 
citors in the secondary of an open- total of 540 kva. of capacitors and 
delta transformer bank to reduce the can be towed easily by any standard 
transformer loading and improve and _ car or truck. The total weight of a 
balance the voltage regulation. With trailer with capacitors is 4,600 lb. 
such mobile capacitors and with por- In the event that one of three trans- 
table electric fans, an open-delta trans- formers, forming a closed-delta bank, 
former bank can carry the same load must be removed from service for any 
as the self-cooled closed delta bank reason, the mobile capacitors can be 
and in many cases with lower trans- wheeled into position within a few 
former hot spot temperatures. One hours to help supply the load. In this 
large utility company has been using way service with unbalanced and re- 
mobile capacitor banks, mounted on duced voltage is supplied for a mini- 
two-wheeled trailers, as spare capa- 

city for many delta-connected trans- ic C*pital Station, Engineer, Westinghouse Elec 








AFTER TROUBLE was reported, it took four hours and 40 minutes to move these two 
portable capacitors 47 miles and to connect them in, using hot clamps; the failed trans- 
former had been cut out and service restored open delta at reduced and unbalanced 
voltage until the capacitors arrived 
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mum period of time, for, upon instal- 
lation of the capacitors, normal volt- 
age conditions are restored. This use 
of mobile shunt capacitors eliminates 
the necessity for spare transformers 
at points where banks are fully loaded. 

Strange as it may seem, the shunt 
capacitors are not equally distributed 
across the three phases when applied 
to open-delta transformer operation. 
Instead, in order to equalize the trans- 
former voltage regulation in the three 
phases, it is necessary to connect twice 
as much capacitor kva. across one 
phase as across the open phase and 
zero capacitors across the other phase. 


vided so that they may be used either 
on 600-volt or 2,400-volt transformer 
secondaries. The terminals are so 
arranged that connections can be 
made for open-delta operation, as in- 
dicated in one of the accompanying 
diagrams, or they may be connected 
for equal distribution among the three 
phases for application to a closed- 
delta bank. The other diagram shows 
a schematic layout of how the connec- 
tions are made for open-delta use on 
600 volts and 2,400 volts. For closed- 
delta use the connection between ter- 
minal T and phase B must be opened 
and closed between terminal T and 
phase A. 

Shunt capacitors applied to open- 
delta transformer banks are most ef- 
fective on loads having lagging power 
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CONNECTION of portable capacitor to open delta transformer bank 
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riage Each bank of capacitors is made up f ° “| | 
B: of 36 15-kva.. 600-volt units insulated < g ie 
for 2,400 volts. Connections are pro- i bs . | 
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INTERNAL CONNECTIONS of 540-kva. mobile capacitor—600 volts, left: 2,400 volis. rid 


factors of from 70 to 90 percent. The 
capacitors reduce the transformer 
currents by supplying the out-of- 
phase or wattless components. The 
tabulated data show how effective this 
has been on two actual system appli- 


cations. For each of these two cas 
the load power factor was about & 
In case 1 the transform 
current in open delta was reduced : 
average of 42 percent per transform 
and in case 2 an average of 32 pe 


percent. 


























Effectiveness of Capacitors in Reducing Transformer Currents 
} 
| Without Capacitors Without Capacitors | 
With | | With 
Case 1 540-Kva. | Case 2 | 540-Kva 
400-K va. Transformer per Phase | | Capacitors | 350-Kva. Transformer per Phase | Capaciton 
| Closed | Open | Open Delta | Closed | Open Delu 
| Delta | Delta | | Delta Delta | 
| | | i 
. | 
Load per transformer | 100% | 162% Ta | 129% Ts | Load per transformer 100% 165% Ta | 131% T 
| 148% Ts | 116% Te 154% Ts | 128% 7s 
Transformer current, amp. 666 100% T 169% T4 130% Ta Transformer current, amp. 583 100% T 166% Ts 127% 7 
100% T 163% Ta | 118% Ts |} 100% T 160% Te | 125% 7: 
Transformer secondary, volts 600 | 97% AB | 90AB | 99% AB | Transformer secondary, volts 600 | 100% AB | 94% AB | 103% AB 
96% AC | 96% AC | 99% AC | 97% AC 99% AC | 103% AC 
96% BC 91% BC | 101% BC | 97% BC 95% BC | 102% BC 
| 
Phase regulation | 5.7% A B 16.0% AB | 3.5% AB | Phase regulation 4.2% AB (|12.0% AB | 2.0% AB 
| 5.7% AC | 8.0% AC | 2.5% AC | 4.2% AC | 6.3% AC | 2.0% AC 
5.7% BC 14.0% BC 4.0% BC 4.2% BC 10.5% BC | 2.5% BC 
Hot-spot temperature 77.0 deg. C. 67.0 deg. C. | Hot-spot temperature 11.0 deg. C. }23.0 deg. C. |15.0 deg. 
With 35 deg. C. ambient (S.C.) | | (F.C.) | Rise above top oil 
Hot-spot temperature 12.0 deg. C. 28 0 deg. C. |18.0 deg. C. | Hot-spot temperature 78.0 deg. U. 72.0 deg. 
Rise above top oil | With 35 deg. C. ambient (S.C.) (F.C.) 
Note—Subscripts refer to connection diagram. §8.C. = Self-cooled. F.C. = Fan cooling of tubes, 
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cent. In case 1 the hot spot tempera- 
ture was reduced from 77 deg. C. 
with a closed-delta bank and self- 
cooling to 67 deg. C. in open delta 
with capacitors and fan cooling. For 
case 2 the hot-spot temperature was 
similarly reduced from 78 to 72 deg. 
¢. The fans used for cooling were of 
the portable type, placed on the 
vround with air stream directed 
against the transformer oil-cooling 
tubes. While these two cases show 
lower hot-spot temperatures when us- 
ing shunt capacitors and fan cooling, 
there have been other cases where the 
hot-spot temperature was greater but 
still within allowable maximum 
alues. 

The data also show that the sec- 
ondary or load voltages on the three 
phases, with shunt capacitors, are 

practically balanced. Case 1 has a 

maximum difference in voltagé among 

the three phases of only 2 percent, 

whereas case 2 has 1 percent. The 

phase regulation or voltage drop 

through the transformer bank was 
| Malecreased in each case to about one- 
| Bifourth of the value without shunt 
‘apacitors, 

One or more capacitor banks of 
10 kva. may be used, depending upon 
the size of the transformers involved. 
ven though a transformer bank is 
sufficiently large to carry the total 
oad on open-delta operation, it may 
ve desirable to use shunt capacitors 
o improve the secondary voltage. 

The explanation as to what happens 
o the currents and voltages when 
hunt capacitors are added to open- 
lelta transformer banks is somewhat 
nvolved. A general idea of what 
akes place is as follows. Referring to 
he diagram, the current taken by 
apacitor C; subtracts almost directly 
rom the current in transformer 7'4, 
hus reducing the load on this trans- 
ormer. The vector sum of the cur- 
ents in capacitors C; and Cy. sub- 
racts from the current in transformer 
/, at an angle of between about 30 to 
A) deg., depending upon the power 
actor of the load. This reduces the 
‘urrent in transformer 7, by about 
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. he same amount as it is reduced in 
0 Famransformer 7’, (for transformer load- 
ip Gass from about half to full load). At 
y oads less than half of the transformer 
‘ PPank capacity the capacitors are not 

ieeded. When the currents through 

he transformers are reduced, they are 
4 blso shifted in phase position, so that 
_pe’y are almost in phase with the 


voltage across the respective trans- 
former windings. Thus the voltage 
drops through the transformers be- 
come about equal; the regulation 
through the bank is reduced and the 
secondary voltages are nearly bal- 
anced. 


Since this utility company adopted 
mobile shunt capacitors for this type 
of service, they have been used ten 
times to relieve overloaded trans- 
formers in open-delta banks. Many 
hours of service have been maintained 
without the use of spare transformers. 


Automatic Switches Improve Continuity 


Automatic air-break switches—so- 
called “flip-flops”—installed on either 
side of a 1,500-kva. substation which 
taps the midpoint of a 42-mile, 66-kv. 
transmission circuit of the Oklahoma 
Gas & Electric Company have, by 
speeding the isolation of faults, vastly 
improved service continuity to the 
important small community of King- 
fisher, Okla. 

Measured from the time of initia- 
tion of a 66-kv. fault, the entire cycle 
of operation of these automatic 
switches takes one minute and 15 
seconds, compared with many times 
that long formerly, when breakers at 
this substation had to be closed man- 
ually by an operator who was not in 
constant attendance. 

Cost of the installation represents 
about 15 percent of that for 66-kv. 
oil circuit breakers to perform a 
similar function. 

Arrangement of the automatic air- 
break switches in the circuit is shown 
in the accompanying illustration. In 
the event of a 66-kv. fault at “X” the 
automatic oil circuit breakers at both 
ends of the transmission circuit open 
and attempt at least one or two im- 
mediate reclosures. Assuming that 


they trip on these reclosures for a 
sustained fault, they remain out long 
enough for the automatic air-break 
switches to open on loss of potential. 
Potential detection for the switches is 
provided by potential-coupling de- 
vices installed on two of the three 
phases. When the switches have 
opened, both terminal breakers close 
again and the one nearest to the fault 
trips and remains out. Potential is 
thus applied to the coupling device 
controlling the “holding side” air- 
break switch and it closes, restoring 
service to the substation: the other 
air-break switch remains open until 
the fault is cleared and potential re- 
stored to that half of the 66-kv. line, 
when it closes. 

Time sequence of these operations 
measured from time of initiation of 
the fault to restoration of service at 
the load is given in the following 
table, in which designations apply to 
the circuit diagram shown: 


Elapsed Time, 


Fault at ‘'X"' Seconds 
A & B trip 0 
A recloses in '/, second and trips 0.5 
B recloses in '/, minute and trips 15 
P & Q open in '/ minute. . wena 30 
A recloses in | minute and holds 60 
P recloses in 4 seconds............ 64 
B recloses in | minute and trips.... 75 


B & QO remain open. 








coupling device 
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AUTOMATIC air-break switches at semi-attended substation improve service continuity 
to important load; avert investment in 66-kv. breakers 
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Editorials 


S. B. WILLIAMS, Editor 





A Magnificent and 
Well Earned Tribute 
THE COFFIN AWARD has for years stood as the highest 


honor that could be bestowed on any electric operating 
company. It was recognition of a superb job in manage- 
ment, but during the war virtually all power companies 
have been doing an outstanding job. They could not all be 
recognized individually with the Coffin Award. However, 
since they deserved it, the Charles A. Coffin Foundation 
has made the award to the industry as a whole—a magnifi- 
cent and well earned tribute. 

In some ways industry-wide recognition for a good war 
job—never too late or too little; never civilian rationing— 
is of greater benefit to the industry than individual awards 
because it gives the public an over-all picture of a contri- 
bution to the public welfare so different from that which 
the public for more than a decade had been accustomed 
to see. 

The job that the railroads and shipbuilders and steel 
mills and airplane producers and other industries of spec- 
tacular war growth have done are well known and it will 
be difficult indeed for anyone to attack these industries and 
get away with it with the public. As the story of the war 
effort of the utilities is better known they, too, will get a 
firm place in public opinion as a reward for meritorious 
achievement in the war. 


NEMA’s New 
Information Center 


RECENTLY NEMA, through a public opinion survey, 
found out that the man on the street didn’t know very 
much about the electrical manufacturing industry, but was 
really interested and wanted to get better acquainted, so 
this week an information center was put in operation. 
Writers serving this renewed public interest in business 
have been avidly searching for facts about industry and 
have made the beginning of a good job in public educa- 
tion. Now the electrical manufacturing industry will be 
able to assist that group. 

This is the first time that any branch of the electrical 
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industry has set up an information center. And while °: js 


set up primarily to give information about the elect: +a| § at 
manufacturing branch and its products it would be stra ge pl 
indeed if those who use the center did not make gre: ter jt: 
demands of it. ex 

This is a constructive move and is bound to make fo; pe 
greatly improved public relations that may have far-reach. ¥ e: 
ing effects, not the least of which may be a renewed iter. I st 


est in the industry by young men as a door to opportunity, 


A Rate-Adjustment Plan 
Without a Ratchet 


IN AN EFFORT to get away from long drawn out rate 
cases with costly valuation proceedings, the New Jersey 
Board of Public Utility Commissioners has proposed a 
rate adjustment plan with several new features. 

Rate adjustment plans are not new, the best known 
being the Washington plan which has had a strong buffet. 
ing recently by OPA and other government bodies. Such 
plans are fine so long as they work in favor of the cus. 
tomer, but as soon as cuts cease or increases are in order. 
every effort is made to apply the ratchet. 

This problem is recognized by the New Jersey plan and 
through a stabilizing reserve, most of which the compan; 
will set aside out of surplus, and the rest, up to 6 percent 
of the rate base, out of excess return. This reserve will 
make up return deficiencies and thus give the company 
what to all intents and purposes amounts to a rate increase 
when earnings are down for a short period. After the 
reserve is gone the company may, if it wishes, increase its 
rates sufficiently to earn its return. 

It may be a long time before the New Jersey Power 
and Light, to which this plan will be applied, attempts to 
raise rates but in the meantime it will be in the enviable 
position of enjoying the nearest thing we know of to a 
return guarantee. 

Another interesting phase of this new plan is the method 
of determining return. It isn’t a fixed percentage but is 2 
variable designed to cover all commitments and at the 
same time provide the equity interest with a high degree 
of stability and incentive for good management. Return 
provides first for the debt and preferred stock service at 
cost. To this is added for the common, a return based 
upon the average earnings-price ratio of a list of ten large 
utilities which is subjected to a multiplier the size of which 
is regulated by the ratio of common to total capital. At 
25 percent this multiplier is 1.44. 

And to further protect the equity holders the plan pro- 
vides for a limit below which return cannot go and, for 
the consumers, an upper limit. Incentive is provided )y 
sharing the excess over allowable return with the consumer 
but not retroactively. 

There are elements in this plan, such as a depreciated 
first cost rate base, that will not appeal to lots of con: 
panies but there are also many other points that ma 
prove very attractive to both sides, 
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One thing is most obvious, however, and that is the 
atte apt of the commission to be understanding of the 
problems of the company without in any way forgetting 
its obligation to the public. The plan and the voluminous 


for 


er- 





explanation which accompanied it were evidence of a 
policy that should pervade all regulation. There was no 
evidence of lip service to the principle that regulation 
should not be one-sided but should provide enough to 
attract capital and also recognize efficient and effective 
management. 


Fiftieth Anniversary 
of Underwriters’ Laboratories 


WHEN MAN wrested from nature the secret of electricity 
he unloosed a force of boundless good for the development 
of civilization, but at the same time a force that had to be 
kept under strict control lest it destroy. This was apparent 
soon after man began to put electricity to work and rules 
were drawn up governing the public use to achieve a 
greater degree of safety. The rules, however, had to be 
hacked up by dependable and uniformly safe equipment 
and so, in a small way, Underwriters’ Laboratories were 
started fifty years ago next week. 

While the organization in the intervening half century 
has grown far afield from the initial Underwriters’ Elec- 
trical Bureau, the testing of electrical products, if not the 
largest, has continued to be one of its major activities. 
Evidence that it has done the job well lies in the constantly 
greater public acceptance of the label. or initials UL. as 
a symbol of safety. 

Underwriters’ Laboratories is not operated for profit. 
Any excess over its costs are returned to those paying the 
fees. By eliminating the profit motive the organization 
removed any temptation that might arise to favor any 
manufacturer. While mistakes may have been made, it 
has never been possible to doubt the integrity of the Labo- 
ratories. In this way the public and the industry have 
heen well served. + 

There have been times when the Laboratories have been 
criticized for being too demanding. Most people, however, 
will admit that if there has to be a fault it is better to err 
on the side of more rather than less safety. On the other 
hand, the Laboratories have not been arbitrary. All of 
their standards are established by a council of the indus- 
try. The effort has been made to be realistic. 

Underwriters’ Laboratories have a record to be proud 
of on their fiftieth anniversary. 


Which Tube for an 
Electronic Job? 
ULTIMATELY, there will be a standard package to be 


applied to any functional job that can be done elec- 
tronically, but before the art of deciding what can be 
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done advantageously by electronic means progresses 
very far there will have to be progress in elementary 
directions. There is bound to be a considerable amount 
of experimentation, trial assembly, improvising and 
outright fumbling by the industrial electrical engineer; 
but before he can even intelligently know which of his 
functional tasks to dedicate to the electronic trial he will 
have to know more, far more, than he does now about 
tubes and electronic circuit functions. They are pretty 
much a mystery to him because the functions performed 
by resistors, varistors, couplers, capacitors, grid leaks, 
etc., are so different from what he knows he can do with 
corresponding circuit elements in 60 cycle operation. 

Even taking the tubes alone, the very myriad of them 
and the strange nomenclature and symbolism that 
aureates them leave him at a loss to know where to start 
and what to believe. If he asks an electronic engineer 
there may come an indecisive suggestion about a thyra- 
tron or pliotron or something. If he concludes that the 
only escape is to take a full course in electronics, he 
could very well get discouraged and thus kill electronics 
aborning as far as he is concerned. 

The moral is that someone before long must remove 
this question of tubes from the welter of hocus pocus 
that the receptive power engineer senses in the electronic 
literature and tell it to him in simple language. He feels 
that he can probably acquire an adequate understanding 
of the circuits that go with the tubes. But the tubes? 
Even if he never does a bit of experimenting he will at 
least acquire a more receptive respect for the potentiali- 
ties of sound electronics as an industrial tool. 


Power Sales Tomorrow 


SAME AS it has always been but with more and better 
trained manpower. That conception of tomorrow’s job in 
power sales is not explicitly stated in the brief report of a 
survey made by Ford Bates of the Nebraska Power Com- 
pany which is published in this issue under the title 
“Power Sales Promotion and Prospects.” 

But it is explicitly stated in the letters of reply to Mr. 
Bates’ inquiry, although he asked no question on it. Prac- 
tically all the responders pointed out that whatever may be 
done in advertising and other promotional ways, the prime 
reliance must be on the man who is competent to talk to 
industrial customers in terms of the customers’ problems, 
and that means trained men. More men will be needed be- 
cause more calls will have to be made to counter competi- 
tion which is generally expected to be more intense in the 
post-war than in the pre-war period. More important than 
competition, however, as a requirement for more power 
sales manpower, will be the big job of putting into peace- 
time industrial operations the new things and the improve- 
ments on old in electrical applications that have been de- 
veloped so fast and so far under the pressure of war pro- 
duction. 
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Washington Comment 


By R. N. LARKIN, Washington Correspondent 





Slattery’s Suggestions 
for Improving REA 


NUMEROUS WITNESSES before the 
Senate Agriculture subcommittee in- 
vestigating the Rural Electrification 
Administration have concluded their 
testimony with suggestions for the im- 
provement of REA’s future operations. 
Most have agreed that REA would 
prosper more as an_ independent 
agency than under the Agriculture 
Department. 

Administrator Harry Slattery con- 
curred wholeheartedly in this sugges- 
tion, but he went considerably farther 
than any other witness, citing other 
policies which he believed would im- 
prove a sorry situation. Since Slattery 
has been administrator of REA about 
twice as long as either of his predeces- 
sors. his ideas are not uninformed 
even if he did not have the same 
authority. 


No Politics 


Slattery’s outstanding suggestion is 
that recommending strengthening of 
the REA act so as actually to prevent 
political activity by REA personnel. 
He testified bluntly that REA has been 
threatened by and involved in politics 
through activities of the National 
Rural Electric Cooperative Associa- 
tion, and added: 

“If this whole cooperative move- 
ment for rural electrification is going 
to be . . . made a political football, 
all the work of these many years goes 
for naught.” 

Exactly the extent to which REA 
has become involved in politics at the 
present time the subcommittee has not 
yet succeeded in making clear. Prob- 
ably it never will be able to spell this 
out minutely, but the Becker memo- 
randum, introduced early in the hear- 
ing. be it gospel or the spurious docu- 
ment it has been labeled, draws an 
alarming picture of the possibilities if 
REA were to become avowedly politi- 
cal. It might be noted further that 
one of the favorite allegations against 
privately owned electric companies 
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has been that they become wrongfully 
involved in politics. On this basis, it 
behooves REA to emulate Caesar’s 
wife with a vengeance. 


Common Carrier Transmission 


Another of Slattery’s suggestions, 
which drew favorable comment, was 
that REA be given authority to use 
privately owned facilities as “common 
carriers —for a fee—to transmit en- 
ergy from its own sources to its co-ops. 
This is the same wartime authority 
which has been granted the Federal 
Power Commission for administration 
of the “cheapest power” directive and 
the Southwest Power Administration 
so it can market Norfork and Denison 
Dam power. Both grants were under 
executive order. 

Slattery suggests that there is small 
future in building duplicating trans- 
mission lines, adding that: 

“T don’t know whether REA should 
build heavy transmission systems on 
a large scale.” 

He agreed that the principle would 
“work both ways,” a concession of 
dubious merit if REA is not going 
appreciably further into the construc- 
tion of heavy transmission lines than 
it has. There can be no question that 
it would be uneconomic to indulge in 
extensive duplication of transmission 
systems, but the element of compul- 
sion implied in writing the “common 
carrier” authority into law seems re- 
pugnant and hardly calculated to im- 
prove relations between the electric 
power industry and REA. 

REA now has specific authority to 
finance construction of transmission 
lines. This sets the stage for the same 
type of arms-length bargaining over 
rates and transmission charges as was 
contemplated and achieved under the 
authority for REA to finance generat- 
ing stations. The element of arms- 
length bargaining, which is supposed 
to be highly desirable in utility rate 
negotiations, will hardly be improved 
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by giving REA a club with which, 
clinch arguments. 

REA’s Acquisition and Loans ‘ec. 
tion should be strengthened by the 
employment of several “high-gra:\e” 
valuation engineers, Slattery belic\es, 
since acquisitions running into :)jJ. 
lions of dollars are relatively com:on 
with REA these days and stand to je. 
come more so as SEC’s divestment 
program continues. “Careful and de. 
tailed” studies of each acquisition 
should be made by expert REA per. 
sonnel, according to Slattery, whose 
testimony presented before the sub. 
committee was that this has not always 
been done. 

Slattery opposes extending the life 
of loans to co-ops from the present 25. 
year limit to 50 years despite the urg. 
ings of NRECA and many of its mem. 
ber co-ops. He argues that the co-ops 
are doing very well under the present 
terms, that they can pay out in 25 
years and have tidy systems whose 
titles are clear, and that they will not 
necessarily be “picked off” by private 
companies as soon as they are freed 
from all government lien. 


Employee Policies 


He suggests that employees who 
leave REA be prohibited from “enter- 
ing private business in the same field” 
for a period of as much as two years 
and conversely that people not be em- 
ployed to function in the same capac- 
ity with REA as they did in private 
employment, a provision which could 
at once be distinctly beneficial and 
markedly unfair. He would have 
co-ops pay part of the cost of the an- 
nual audit of their books which is now 
financed wholly by REA. He would 
like a change in regulations governing 
selection of personnel so that REA and 
the Civil Service Commission could 
confer and agree mutually on major 
appointees, who currently must come 
in through Civil Service’s relativel) 
inflexible procedure, which by no 
means guarantees the best possible 
man for a given job. Today, Slatter 
testified, Civil Service certifies three 
names, Agriculture weeds out any i! 
prefers not to consider and gives REA 
its choice—if any—of those that now 
remain. 

How much of Slattery’s program 
will be incorporated into REA prac 
tice remains to be seen. It is obvious 
that under the circumstances, it will 
take considerably greater authoriti 
than has been left Slattery to instal! 
any of it. 
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McKellar Renews Attack 
on IVA Before Congress 


Feud with Lilienthal resumed—Amends 


Offices Appropriations Bill which gives agency its funds— 
House appropriation for FPC reduced—SEC fund unchanged 


The long-standing fued between Sen. 
Kenneth McKellar, Tennessee Democrat, 
and Chairman David E. Lilienthal of 
the Tennessee Valley Authority was be- 
fore Congress again this week in a form 
capable of inciting further conflict be- 
tween the Administration and the Upper 
House. 

McKellar renewed and extended his 
attack on TVA by amending drastically 
that section of the Independent Offices 
\ppropriations Bill which gives TVA its 
money. As passed by the House (ELeEc- 
rRICAL Wor.p, February 5, 1944, page 
69) the bill gave TVA no new appropri- 
ation but authorized the use of $87.791.- 
180 in unexpended balances and current 
receipts anticipated through the end of 
the fiscal year June 30. 

McKellar amended the act in commit- 
tee so as to require TVA to pay all its 
receipts into the treasury and come to 
Congress annually for its appropriation, 
as do virtually all other agencies. A 
similar move by McKellar was defeated 
in the House several years ago, and this 
device has been written into several bills 
introduced by McKellar and Chairman 
Andrew May. Kentucky Democrat. of 
the House Military Affairs Committee. 
all of which have lain dormant since 
their introduction. McKellar then ap- 
propriated $76.981.873 for TVA in the 
fiscal year beginning July 1. 

In reporting the Independent Offices 
Bill. McKellar lopped $8,000 from the 
amount appropriated by the House for 
the Federal Power Commission, leaving 
the appropriation at $2,766.500. The 
Securities and Exchange Commission 
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item of $4,696,704 as approved by the 
House was unchanged in committee. 

In addition to requiring TVA to turn 
in all its revenues, McKellar’s amend- 
ments would prohibit the use of any ap- 
propriated funds for: advertising, ex- 
cept in case of a power shortage; loca- 
tion or development of sources of 
alumina or other minerals; purchase of 
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lands or buildings or erection of power 
facilities not specifically authorized by 
Congress; purchase of automobiles; op- 
eration of more than 700 motor vehicles 
by TVA; payment of any claim against 
TVA other than under a court order; 
any political purpose whatsoever or to 
influence public opinion, or for or 
against any political candidate or for or 
against any legislation; payment of the 
salary or expenses of any TVA employee 
participating in any way in politics, or 
who attempts to influence public opin- 
ion, who works for or against any politi- 
cal candidate or for or against any leg- 
islative proposal; furnishing fertilizer 
free or below cost to anyone not ap- 
proved by the county farm agent; audit 
of TVA’s books by any private account- 
ing firm; payment of administrative or 








“FOR EXTRAORDINARY ACHIEVEMENT’—Official raising of the National Security 
Award flag on the roof of the main office of the Philadelphia Electric Co. The award, 
highest-ranking honor of the Office of Civilian Defense, was conferred on the company 
for “extraordinary achievement in establishing superior security and protection measures 
against enemy air raids, fires, sabotage and avoidable accidents.” Left to right are George 
Fewkes, Ralph Wood, B. P. Carey. N. E. Funk, H. P. Liversidge, J. F. Calhoun, H. B. 
Bryans, J. A. McGuckin, John Wood, G. R. Conover, Edward Porter and J. A. English 
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vther expenses of any contract which 
unjustly discriminates between TVA 
power users; additions to reserve funds; 
| payment of salaries of any employee 
earning more than $4,500 yearly who 
has not been confirmed by the Senate; 
maintenance and repair of any aircraft 
not used by TVA in its mosquito control 
work; payment of the expenses of any 
principal TVA official whose principal 
place of business and office is not in the 
immediate vicinity of Muscle Shoals. 

In reducing the money which TVA 
would have available for fiscal 1945, 
McKellar eliminated the $8.656,298 con- 
tingency fund which Lilienthal asked be 
available in case WPB restored any of 
its down-rated projects, and eliminated 
also the following items already ap- 
proved by the House: 

Watts Bar steam plant item, $525,000: 
Fort Loudon Dam item, $584,742; and 
transmission line facilities totaling 
$483,694. 

Many of the minor McKellar amend- 
ments were aimed at specific practices 
in which the Tennesseean claimed 
Lilienthal was exceeding the authority 
of the TVA Act. The restrictions on 
politics for instance, grew out of the 
Senator's contention that Lilienthal 
toured Tennessee giving political 
speeches against him. The prohibition 
on payment for private audit grew out 
of McKellar’s insistence that the act 
not allow funds for audit other 
than that required by the general ac- 
counting office. Almost every one of the 
16 specific prohibitory amendments has 
a similar background. 

How far McKellar’s program of attri- 
tion against TVA will get on the floor 
is problematical. McKellar is popular 
in the Senate and strongly affiliated 
with the southern bloc which controls 
important committees and which has re- 
cently been outspoken in its condemna- 
tion of the administration and its execu- 
tives branches." The TVA amendments 
could be fought out along the lines laid 
down in the Barkley revolt over the tax 
veto and furthered a little by the REA 
investigating short - lived 
fight over contempt proceedings against 
Presidential Aide Jonathan Daniels. 





does 


committee’s 


WPB Approves REA Line 


Approval for construction of 40 miles 
of electric power line in the vicinity of 


Lebanon, Ore.. at a cost of about 
$40,000. recently was granted the 


Rural Electrification Authority by the 
War Production Board. Prior to the 
war about 411 miles of line in Linn 
county, Ore.. were approved and ready 
for construction. but work was halted. 
The present project will start at the 
Bonneville substation at Albany. 
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“HATS OFF’—This gesture of respect was requested for “the people who produce your 

electric light and power” by Gerard Swope, president of the General Electric Co., when 

the Charles A. Coffin Foundation award was made to America’s electric light and power 

Mr. Swope, chairman of the board of trustees 

for the foundation, read the citation and made a brief address on the G-E All Girl 
Orchestra program 


industry over the air last Sunday night. 










Power Industry Gets 
Special Coffin Award 


Instead of making the Coffin Award 
to a single company as has been the 
practice in past years, the Charles A. 
Coffin Foundation awarded a special 
citation to the entire American electric 
light and power industry over the air 
last Sunday night for its outstanding 
war achievements. The citation, which 
was read by Gerard Swope, chairman 
of the board of trustees for the Founda- 
tion and president of General Electric 
Co., reads in part as follows: 

“Faced with unprecedented demands, 
the electric light and power industry 
has met every war-production require- 
ment without delay and without impair- 
ment of its peace-time services to the 
public. This achievement merits the 
appreciation not only of American in- 
dustry but of the entire nation.” 

Mr. Swope, after pointing out that 
no other country has as much power 
for industry either in total or per 
worker, or so abundant a supply for 
the home, said: 

“This appreciation will be echoed 
by the men at the front who are using 
the products made possible by the 
never-failing supply of electric power, 
and recognized by the people at home, 
who in these difficult days still have 
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the comforts and conveniences that an 
adequate supply of electricity 
them and, in sharp contrast with al- 
most anything else they are using, at 
unit prices lower than they have ever 
been in the past. 

“Hats off to the people who produc: 
your electric light and power.” 

During the past week the country 
was blanketed by General Electri 
with advertisements in daily and weekly 
newspapers announcing the citation. 


gives 


Boiler Specifications 
Amended by WPB 


Order L-299, governing specifications 
of power boilers, has been brought uj 
to date by WPB with an amendment 
providing that sidewall gauges shall no! 
exceed the minimum thickness require 
ments contained in Section 1 of thi 
American Society of Mechanical Engi: 
neers’ boiler construction code, 1% 
edition, including addenda and _ inter 
pretations (including case 968) whic! 
were issued prior to January 1 
Previous specifications were based 
the 1940 edition and addenda and i 
terpretations issued prior to July 
Case 968 defines safety factors for 4 
sign of power boilers. 
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Wickard Testifies 
at R.E.A. Probe 


The Senate Agriculture subcommit- 
tee’s investigation of the Rural Electri- 
fication Administration was in a “sweet- 
ness and light” phase again this week 
after Agriculture Secretary Claude R. 
Wickard testified in detail on his ac- 
tions relevant to improving administra- 
tion of the agency. 

Wickard opened his statement with 
an expression of “profound respect” 
for the “great public service that Harry 
Slattery has rendered,” but went on to 
say that it was his belief that “the 
REA program would be benefited if 
the head of the organization were a 
person of greater administrative abil- 
ity.” He said he had. with presidential 
approval, attempted to negotiate the ap- 
pointment of Director James P. Pope 
of the Tennessee Valley Authority as 
REA administrator while Slattery was 
to take over as a TVA director. The 
plan died with Pope’s refusal to make 
the change. 

Wickard testified that while he ap- 
proved in general of the National Rural 
Electric Cooperative Association, he 
had instructed all Agriculture _ per- 
sonnel not to help organize or promote 
it and that he had attempted to keep 
the department’s relationship to it a 
proper one. He said he had approved 
Slattery’s April 19, 1943, “Stop, Look 
and Listen” letter to co-operatives ad- 
vising them to go slowly in financing 
NRECA’s two insurance companies. 
Wickard added that he had replied to 
a complaint by Clyde T. Ellis. general 
manager of NRECA, relative to his 
stand on NRECA’s insurance activities 
by warning Ellis that he would oper- 
ate the Agriculture Department as he 
saw fit. 

Wickard said his June 17, 1943, re- 
quest for Slattery’s resignation had, 
with the consent of the President. been 
a request that Slattery take the job of 
advisor to the Administrator, so that his 
(Slattery’s) wide experience could be 
available while the administrative bur- 
den rested upon another man. On Slat- 
tery’s refusal, Wickard went on. he ap- 
pointed William J. Neal as deputy with 
broad power so that someone could 
replace Craig. whose resignation last 
May left unattended a heavy adminis- 
trative burden. 

Wickard said he had discussed Neal’s 
qualifications with Chairman Leland 
Olds of the Federal Power Commis- 
sion; Master Albert Goss of the Na- 
tional Grange, a New Hampshire AAA 
official and Ambrose O’Connell, vice- 
chairman of the Democratic National 
Committee. To repeated questions by 
Sen. George D. Aiken, Vermont Repub- 
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lican, as to possible political implica- 
tions in his conference with O’Connell, 
Wickard insisted that Neal’s appoint- 
ment had not been a political one. 


AA-3 Rating to Obtain 
Fractional Hp. Motors 


Electricians, electrical contractors 
and appliance repairmen may use the 
AA-3 preference rating assigned by 
CMP Regulation 9A to obtain frac- 
tional horsepower motors from dealers, 
wholesalers or motor agencies. 

Any dealer, wholesaler or motor 
agency is required to honor AA-3 rat- 
ings from repairmen if the motors in 
their stocks are not needed to fill higher 
rated orders. Only those fractional 
horsepower motors needed to replace 
broken motors may be sold without 
rating, and these motors so replaced 
must be taken in exchange to be re- 
paired and resold under similar con- 
ditions. Dealers may not demand an 
old motor as part of the sale made on an 
AA-3 rating, however. 

Repairmen were urged to repair 
broken motors as rapidly as possible 
to alleviate the shortage of motors for 
appliances. 


Write-Offs Allowed 
on War Expansion 


In an order directing the Vallejo, 
Electric Light & Power Co. to reduce 
its overall rates 18.4 percent, the 
California State Railroad Commission 
recently established its policy with re- 
spect to possible losses to war swollen 
populations on war time service. 

Population of Vallejo, served by the 
company, has jumped to about 100,000 
with the influx of workers to the Mare 
Island Navy Yard, and the commission 
estimated the company’s total sales for 
1943 at 35,000,000 kw.-hr. with gross 
revenue of over $730,000. 

Rate reduction ordered for the com- 
pany amounts to $135,000 a year. 

Establishing its view on cost of meet- 
ing added emergency services, the com- 
mission specified that the company may 
write-off certain costs of supplying de- 
fense housing over a three year period. 
In making a distribution of the $135.- 
000 total reduction, the commission 
also provided that $65,000 should be 
applied in the form of a discount on 
each bill. This would allow flexibility 
for change in case loss varying from 
estimates should be realized. A higher 
than necessary rate of return in the 
commission’s opinion was allowed be- 








NEMA INFORMATION CENTER LAUNCHED—FEstablishment of a new service bureau 

as a central source of information about its industry was announced by the National 

E’ectric Manufacturers Association at a reception and press conference at the Biltmore 

Hotel, New York. Left to right are W. J. Donald, managing director of NEMA, and 

Leonard Kebler, president of NEMA, who outlined the objectives of the Center, and 

C. W. Higbee, chairman of NEMA’s Public Information Committee, which is supervising 
the program 
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cause of future uncertainties of the 
federal housing load. 

The commission, in a_ precedential 
proceeding, also held that the com- 
panys rate of depreciation has been 
It ordered the charging to 
future utility customers of only such 
depreciation as is necessary after re- 
ducing the base by the amount of now 
unexpended depreciation reserve. The 
commission took the position that when 
the entire cost of depreciable investment 
has been returned to the owner, no 
further contribution for depreciation 
should be exacted from the utility cus- 
tomer. Basis for the commission’s find- 
S. Supreme Court deter- 


excessive. 


ings were U. 
minations in the Hope Gas case. 
President Richard 
Sachse, in a separate study of taxes, in- 
dicated that the rate order will remove 
the company from the excess profits tax 
bracket. 


Commission 


M. O. Troy Dies 


Matthew O. Troy, commercial vice- 
president of the General Electric Co.. 
died on March 13 aboard a New York 
Central train en route to Schenectady. 
He was 71 years old. Mr. Troy had 
been connected with General Electric 
since 1897. In the course of his dis- 
tinguished career, he brought a high 
degree of leadership in both technical 
and commercial fields. He had taken 
out more than thirty patents covering 
transformers, regulators, lightning ar- 
resters, rectifiers and 


capacitors. 


mercury arc 
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Southeastern Utilities 





Honored by Military 


Co-operation given Army and Navy during war lauded at Atlanta 
conference—Power made available on time and in ample 
quantities, General asserts—Rex I. Brown presided 


The assistance rendered by utility 
companies in the Southeast to the War 
and Navy Departments and to the 
Maritime Commission during the war 
was highly praised at the Utilities 
Wartime Aid Conference held recently 
at the Ansley Hotel in Atlanta, Ga. 

The feature of the program was 
the addresses by Major General F. E. 
Uhl, commanding general, Fourth 
Service Command, Atlanta, Ga., Brig. 
Gen. J. S. Bragdon, service command 
engineer, Atlanta. and Admiral J. T. 
Mathews, superintending civil engineer, 
Area IV. New Orleans, La. 

Rex I. Brown. president of the Mis- 
sissippi Power & Light Co., presided, 
and contributions to the discussions 
were made by J. M. Barry, vice-presi- 
dent and general manager, Alabama 
Power Co.; S. P. Vecker, vice-presi- 
dent. Carolina Power & Light Co.; 
R. B. Roberts, general sales manager. 
Florida Power & Light Co., with 
Charles A. Collier, vice-president of 
the Georgia Power Co., delivering the 
closing remarks. 

General Uhl warmly praised the util- 
ity wartime aid program, declaring 
that the electrical utilities had created 


‘ 
4 
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a “splendid agency for the type «| 
co-operative planning that we need.” 
The general declared that when this 
war is over and the story is told, 
“America’s war effort will, I believe. 
go down in history as one of the great 
sagas of human accomplishments.” 

General Bragdon, whose address was 
delivered by his executive officer, Lieut. 
Colonel W. Z. Bancroft, asserted that 
“this is a tribute to free American 
enterprise accepting a _ responsibility 
and putting forth maximum effort to 
assist its government in an unusual 
situation created by the greatest con 
struction program this county has ever 
undertaken.” The general said that 
the construction program in_ the 
Fourth Service Command area (air- 
fields, cantonments, ordnance plants, 
hospitals, etc.) cost approximately $2, 
000,000,000. War Department installa- 
tions in this command consume approxi- 
mately  1,000,000,000 kw.-hr. of 
electricity, he said, and the fact that 
the utilities made the power avail- 
able on time and in ample quantities 
was a material accomplishment. 

Admiral Mathews gave a talk on the 
work done in his area. 





LAUDS DIXIE UTILITIES—Tribute was paid to the electrical utilities in the Southeast at the Utilities Wartime Aid Conference in 
Atlanta attended by more than one hundred high ranking Army and Navy officials and utility executives. Left to right: C. A. Collier 
Georgia Power Co.; J. M. Barry, Alabama Power Co.; C. C. Curtis, Savannah Electric & Power Co.; P. S. Arkwright, Georgia Powe! 
Co.; R. I. Brown, Mississippi Power & Light Co.: Admiral J. T. Maihews, superintending civil engineer, Area IV, New Orleans; D. L. 
Sullivan, national co-ordinator, Utilities Wartime Aid Program; Maj. Gen. F. E. Uhl, commanding general, Fourth Service Commc:d: 
E. L. Godshalk, South Carolina Power Co.; A. E. Jones, Tide Water Power Co.; C. E. Ide, East Tennessee Light & Power Co.: L. C. 
Parks, Gulf Power Co.; C. S. Thorn, Birmingham Electric Co.; S. Paul Vecker, Carolina Power & Light Co.; O. J. Miller, Duke Powe! 


Co.: 
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H. E. Simpson, Florida Power & Light Co. 
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NARUC Committee Holds 
Depreciation Conferences 


Utility representatives oppose report conclusions and offer substitute 
proposals that would maintain undepreciated rate 
base while recognizing consumers’ interest 


Straight line depreciation account- 
ing for public utility companies is the 
most practicable and desirable method 
which has been suggested to date, 
Ganson Purcell, chairman of the Se- 
curities and Exchange Commission, 
told the Depreciation Committee of 
the National Association of Railroad 
and Utilities Commissioners last week 
at a meeting held in the offices of 
the Illinois Commerce Commission, 
Chicago. 

Commenting on the committee’s 1943 
depreciation report, Purcell said that 
the SEC was “in unanimous agree- 
ment with the principal conclusions 
and recommendations set forth.” 


Stability Stressed 


In stating the SEC position on 
straight line depreciation accounting, 
Commissioner Purcell asserted that it 
“affords greater financial stability to 
the business unit and greater financial 
security to the investor than retirement 
or compound interest methods. The 
direct financial effect of the larger 
straight line reserves as compared with 
compound interest reserves is to reduce 
the amount of securities that would 
otherwise be outstanding against the 
assets of an enterprise throughout its 
life. We therefore. believe that the 
change-over to straight line deprecia- 
tion accounting will afford a greater 
protection to the financial integrity 
of the public utility companies and 
thereby strengthen their credit stand- 
ing.” 

Purcell recognized that the problems 
of change-over from retirement to 
straight line depreciation accounting 
have caused utility spokesmen to ex- 
press considerable apprehension lest 
the change-over be required in an 
unduly abrupt manner with adverse 
effects upon the credit of the companies. 
For this reason the SEC has, accord- 
ing to Purcell, “tended to require a 
gradual rather than an abrupt change 
over to straight line depreciation.” 

Purpose of the Chicago meeting of 
the NARUC “Depreciation Committee 
was to receive the views of various 
state and federal regulating commis- 
sions with respect to the committee’s 
comprehensive 1943 report on deprecia- 
tion. Chairman of the committee is 
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Nelson Lee Smith, commissioner of the 
Federal Power Commission. 
Representatives of 18 state commis- 
sions from all parts of the country 
were present at the two day meeting 
as were representatives from FCC, 


FPC, ICC, TVA and NARUC. 
Utility Conference 


A similar conference was held by 
the committee in New York City early 
in February to receive comments from 
utility and investment interests, all of 
whom indicated opposition to two con- 
clusions in the committee’s report, (a) 
that resumes based on straight line 
theory represent at any given time the 
actual depreciation and (b) that nec- 
essary corrections in depreciation re- 
serves to adjust to straight line should 
be made through surplus or a special 
section of the income account. 

Representatives of the American In- 
stitute of Accountants criticized the 
first conclusion as confusing a method 
of presenting costs with actual de- 
preciation. While admitting using the 
straight line method in accumulating 
reserves, telephone company _ repre- 
sentatives would not admit that such 
reserves represented existing deprecia- 
tion. 

An analysis from reports represent- 
ing approximately half the gas utility 
business of the country indicated that 
if those companies were to carry out 
the proposed reserve adjustment they 
would have a red surplus of $313,259.- 
300 to offset, which would require a 
capital reduction of about 12 percent 
after wiping out all surplus. 

Edison Electric Institute offered a 
substitute program covering size of re- 
serve, and annual and interest credits 
to reserve. The size of a company’s 
reserve would be determined from a 
consideration of pertinent facts, such as 

(a) Its retirement costs history 

(b) Present accumulated reserves 
and credits over a period of years 

(c) Character, age and physical con- 
dition of the property 

(d) Past and prospective rate of 
growth 

(e) Area economic conditions 

(f{) Development of the art 

(zg) Storm and other casualty loss 
liability 
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(h) Court or regulatory authority 
requirements 

After establishing optimum require- 
ments in percent it should be main- 
tained, subject, however, to review by 
annual credits with consideration for 
the charges for retirements made and 
provisions for property growth. Inade- 
quate reserves should be increased 
gradually so as not to harm credit. 

Interest credits to the reserve should 
be allowed with consideration for the 
fact that these are trust funds. The 
rate will not, therefore, be as high as 
rate of return. 

In this manner the EEI suggestions 
were claimed to recognize the con- 
sumers’ interest in the depreciation 
reserve but would obviate the neces- 
sity of deducting depreciation in es- 
tablishing a rate base. 


House Passes Bill 
Extending REA Act 


Legislation authorizing the continued 
existence of the Rural Electrification 
Administration after the June 30, 1946, 
deadline written into the original act 
was before the Senate Agriculture Com- 
mittee this week after having been 
passed by the House. 

The extension of REA’s life was con- 
tained in the Pace bill (Evecrricar 
Wortp, March 11, 1944, p. 4) which 
was introduced to eliminate numerous 
parliamentary tangles which had 
snarled House action on the Agriculture 
bill for the past several years. 

Previously, REA and numerous other 
appropriations had been stricken on 
points of order on the House floor be- 
cause they failed to have authorization. 
Authorization for an appropriation must 
precede the legislative action of ap- 
propriation. REA’s authorization to 
borrow from the Reconstruction Finance 
Corp., had expired without renewal in 
1939, and attempts since that time to 
give it authority to borrow from RFC 
had been stricken on points of order 
as legislation in appropriation * bills. 
Other items rectified in the Pace bill 
never had authorization. 

Some legislative observers speculated 
as to whether the Senate Agriculture 
committee would act upon the Pace 
bill before conclusion of the REA in- 
vestigation. They pointed out that the 
committee gives every indication of 
recommending, when the probe has 
been completed, that REA revert to in- 
dependent status. A bill for that pur- 
pose conceivably would be vetoed. 
Thus, these observers argue, a rider on 
the Pace bill returning REA to inde- 
pendent status would have considerably 
better chance of Presidential approval. 
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Business-Attracting 
Campaign Launched 


A national advertising campaign, in 
magazines and eastern newspapers. to 
attract employment-giving industries to 
the State of Washington in the post- 
war period, will be launched in April 
by the four principal electric com- 
panies serving that state. 

Announcement of the campaign was 
made in a joint statement released by 
Frank McLaughlin. president of the 
Puget Sound Power & Light Co.; L. T. 
Merwin, president. Northwestern Elec- 
tric Co.; Paul B. McKee, president, 
Pacific Power & Light Co.. and K. M. 
Robinson, president, Washington Water 
Power Co. 


Mr. McLaughlin. speaking for the 


co-operating power companies. said: 
“This national advertising campaign 


will have a four-fold purpose: (1) to 
help those who now have jobs keep 
them in the post-war period; (2) to 
create employment for returning war 
veterans; (3) to help business and 
industries retain and expand in the 
future the progress they have made; 
(4) and to avoid the possibility that 
our many war industries will become 
‘ghost-plants’. 

“The theme of the advertising cam- 
paign will be—‘Washington—the State 

has everything!’ Nationally known 
publications will comprise one part of 
a double promotional campaign for the 
state. In addition. a direct mail 
campaign will supplement the publica- 
tion advertising. Periodical mailings 


will be sent to a select list of 10.000 


leaders of business and industry 
throughout the United States. telling 
the story of Washington and future 


possibilities . 


Second Strike Averted 
at Los Angeles Plant 


Threats of a second strike in 
munwipally owned Los Angeles Depart- 
ment of Water and Power were dis- 
pelled recently when a majority of 
the 5.759 voted against 
strike action until such time as Mana- 
ger H. A. Van Norman and representa- 
tives of the International Brotherhood 
of Electrical Workers. AFL. have an 
opportunity to work out a new waze 
scale. 

Mayor Fletcher Bowron, who had 
refused to treat with strikers while 
they were off the job, immediately an- 
nounced that a speedy solution to the 
wage problem would be reached. 

“Now that the employees of the De- 
partment of Water and Power have de- 


employees 
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termined to stay on the job we will 
demonstrate that we will be fair with 
them,” he stated. 

Indications were also given that union 
leaders had scaled down their $15 
higher wage demand to a $10 per month 
increase. The Department of Water and 
Power had granted a $5 raise. 


Revenue Bonds Approved 
for Second Time 


Members of the Finance Committee 
of the Missouri Constitutional Conven- 
tion for the second time in five weeks 
have approved a proposal authorizing 
cities and towns of Missouri to issue 
revenue bonds by a majority vote for 
the purchase or construction of munici- 
pal utilities. 

The latest vote, taken Feb. 29, was 
seven to four for the proposal. At pres- 
ent the state constitution requires a 
two-thirds majority for the passage of 
such bond issues. The minority were 
unsuccessful in their efforts to put 
through an amendment calling for a 
two-thirds vote and later for a four- 
sevenths majority vote to pass such 
bond issues. 


Adequate Wiring 
Ready for Post-War 


So far as availability of materia! 
wire, boxes, fittings and devices jx 
concerned, installation of adequate » ir- 
ing can begin immediately the dema» ds 
of war end. So stated A. E. Schan ie}, 
Adequate Wiring Bureau, to a group 
of editors of trade, home-making and 
women’s magazines at a meeting in New 
York March 9. The reason for this 
condition is the fact that manufacturers 
of wiring materials are making the 
same products for war as they did for 
peace and they will not be faced hy 
any difficult problems of conversion. 
Also their output has been greatly ex. 
panded and when the war ends they will 
have productive capacity amply suff. 
cient to meet any demands. 

The occasion of the meeting was to 
present a direct mail program avail. 
able to the electrical trade and consist. 
ing of four letters and enclosures for 
mailing to architects, builders, financ- 
ing agencies, etc. The four mailing: 
answer questions as to post-war avail- 
ability of wiring materials, possible 
changes in wiring methods and _ possi. 
bility of increased wiring costs. 





MEETINGS 


Previously Listed 


National Rural Electric Co-operative Association 


—Annual conference Stevens Hotel hicaao 
lll.. March 20-21. Avery Moore, secretary, 416 
Sth St., N. W., Washington, D. C. 


Southeastern Electric Exchange—Engineering and 
operation section, Henry Grady Hotel, Atlanta 
Ga., March 23-24. John W. Talley, executive 
secretary, 303 Haas-Howell Bidg., Atlanta 3, Ga 

North Central Electrical Industries—Second war 
conference sponsored by electrical trade groups 
St. Paul Hotel, St, Paul, Minn., March 26-28. 
W. A. Ritt, secretary-manager, 234 Foshay 
Tower, M nneapolis Minn. 


American Society of Mechanical Engineers—Spring 
meeting Hotel Tutwiler Birrr inqham, Ala 
April 3-5. Ernest Hartford, executive assistant 
secretary, 297 West 39th St. New York 18 N. Y. 

Edison Electric Institute — Annual commercial 

meetings, Edgewater Beach Hotel, Chicago 

Il., April 3-5. Col. H. S. Bennion, managing 

director, 420 Lexington Ave., New York 17 


Mm. ¥. 


Missouri Valley Electric Association—Engineering 
onference, Continental Hotel, Kansas City 
pril 6-7. JI. D. Pettegrew, director, 1527 

Sharp Bidg., Lincoln 8, Neb 


National Association of Corrosion Engineers—An 
nual conference, Rice Hotel, Houston, Texas 
April 10-12. O. C. Mudd, acting secretary 
treasurer, c/o Shell Pipe Line Corp., Box 2648 


ae T 
Houston |, Texas. 


Electrochemical 
pF ster 


Fink, secretar 


Society—Spring meeting, Hotei 
Milwaukee, Wisc. Aoril 12-15. Colin G. 
Columbia University, 3000 Broad 
way, New York a Xs 


Midwest Power Conference—Palmer House, Chi- 


American Institute of Electrical Engineers—Nor*: 
eastern district, Hotel Statler, Boston, Mass 
April 19-20; national technical meeting, Jefe 
son Hotel, St. Louis, Mo., June 26-30. H 
Henline, national secretary, 33 W. 39th 
New York 18 N. Y 


Missouri Association of Public Utilities—Annu: 
meeting, Jefferson Hotel, St. Louis, Mo., Ap: 
19-20. Jesse Blythe, assistant secretary 
West High St., Jefferson City, Mo. 


National Electrical Wholesalers Association—Se- 
ond war conference, Stevens Hotel, Chicaa 
W., April 19-22. C. G. Pyle managing arec 
tor, 500 Fifth Ave., New York 18, N. Y. 


National Electrical Manufacturers Association — 


Spring meeting, Palmer House, Chicago 
April 24-27. W. J. Donald, managing dire 
155 East 44th St.. New York 17, N. Y. 


IMuminating Engineering Society — Southweste 
regional meeting, Hotel Baker, Dallas, Texas 
April 25: V. J. Graham, regional vice-presiden* 
General Electric Co., 1801 N. Lamar St., Da 
2, Texas. Great Lakes regional meeting Cir 
nati, Ohio, May 20; G. R. Baumgartner 
gional vice-president, General Electric 
Nela Park, Cleveland 12, Ohio. 


National Fire Protection Association — An. 
meeting, Benjamin Franklin Hotel, Philadelp 
Pa., May 8-If. R. S. Moulton, technical sec’ 
tary, 60 Batterymarch St., Boston 10, Mass 

Pacific Coast Electrical Association — Northe 

section, Fairmont Hotel, San Francisco, Ca 

May 10: southern section, Ambassador 

Los Angeles, Calif., May !7. Victor W. Ha" 

ley, managing director, 601 W. Fifth St., Los A’ 

geles, Calif. 


Arkansas Utilities Association—Annual convento’ 





cago, I. April 13-14. Stanton E. Winston Marion Hotel, Little Rock, Ark May 
director, IIlinois Institute of Technology, Chi- R. E. Ritchie, secretary, P.O. Box 55}, 
cago, Ill. Rock, Ark. 
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Output Rises 12.2% 
Over 1943 Point 


[he output curve decreased rather 
sharply for the week ended March 11, 
1044, according to figures released by 
the Edison Electric Institute. The 
amount of electrical energy distributed 
by the light and power industry during 
the week came to a total of 4,425,630,000 
kw.-hr., as compared to the figure of 
1.464,686,000 kw.-hr. for the week previ- 
ous. which ended on March 4, 1944. 
Figures for the week represented an in- 
crease, however, of 12.2 percent over the 
3.944.679.000 kw.-hr. distributed during 
the corresponding week a year ago. The 
output for the similar week two years 
ago was lower, the total being only 
3.357.444,000 kw.-hr. 

All of the seven major geographic 
regions of the country reported increases 
for the week. the Pacific Coast region 
continuing to lead the field with an indi- 
vidual gain of 27.2 percent. The Mid- 
{Atlantic group took second place from 
the Southern States region with an in- 
crease of 12.6 percent, while the South- 
ern group showed an increase of 11.2 
percent, taking third place. There was 
little variation in the figures reported by 
the other sections. New England re- 
ported a gain of 7.0 percent; Central 
Industrial showed an advance of 8.9 
percent and the West Central group 
reported a gain for the week of 5.7 per- 
cent. 


Weekly Output. Millions Kw.-Hr. 
1944 1943 


. 4,426 Mar. 13 
Mar. 4,465 Mar. 
Feb. 4,444 Feb. 
Feb. 4,511 Feb. 
Feb. 4,532 Feb. * 3,939 Feb. 
Feb. 4,524 Feb. 3,960 Feb. 
Jan. 4,523 Jan. ‘ Jan. 
Jan. . Jan. , Jan 
Jan. X Jan. y Jan. 
Jan. Jan. ;- t Jan. 
Jan. Jan. 2 3, Jan. 


3,945 Mar. 
3,947 Mar. 
3,892 Feb. 
3,948 Feb. 


1941 
Dec. } Dec. 26 3,656 Dec. 27 3,234 


Percent Change from Previous Week 
Week Ending 


Mar. Il Mar. 4 Feb. 26 


New England + 
Mid-Atlantic t 
Central Industrial + 
West Central . 4 


Southern States it. 


Rocky Mountain 


Pacific Coast 2 


Total United States +12.2 


* Subject to revision. 


Columbia River Power 
Survey to Be Made 


A broad survey of the waterpower 
and other resources of the Columbia 
River and its tributaries will be under- 
taken by the international joint com- 
mission at the request of the Canadian 
and United States‘ governments, Premier 
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Mackenzie King announced in the 
Canadian House of Commons. 

Premier King said the task was the 
largest the commission had yet under- 
taken and will probably require con- 
siderable time and the employment of 
a number of Canadian and American 
engineers and economic experts. 

The waterways involved in the sur- 
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vey drain a large part of southern 
British Columbia and four states— 
Washington, Idaho, Montana and Ore- 
gon. Recommendation will be made 
by the commission on how the _re- 
sources of the river system may be 
developed to give maximum service to 
people on both sides of thé international 


border. 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission, in a series of orders issued last 
week affecting electric utility companies: 


APPROVED THE PLAN of the Commonwealth 
& Southern Corp. to pay a dividend of $1.25 
a share, amounting to $1,852,000, on its pre- 
ferred stock. The dividend, to be paid from 
capital, will be distributed on April 5 to 
stockholders of record on March 22. 


APPROVED THE PROPOSED REDUCTION by 
Indiana & Michigan Electric Co. of its com- 
mon capital stock liability by $2,000,000, 
without. change in the number of shares 
outstanding and the creation of a capital 
surplus account of like amount. 


APPROVED PROPOSAL by General Gas & 
Electric Corp. to pay out of capital or un- 
earned surplus at $1.25 quarterly dividend 
on its $5 par preferred stock for the period 
ended March 15, 1943. 


APPROVED PROPOSAL of Ogden Corp. to 
pay to stockholders of record March 8 a 
50-cent dividend on its common stock. The 
payment will be made out of earned surplus 
to the extent of such surplus, and the bal- 
ance out of capital surplus. The dividend 
payment will aggregate $1,701.846. 


APPROVED ACQUISITION by Southwestern 
Public Service Co. of the electric and water 
properties located in Morton County, Kan- 
sas, owned by Kansas City Power & Light 
Co., a non-affiliated company, together with 
current and other assets appertaining to the 
preperties. Southwestern will pay $62,500 
in cash, subject to certain adjustments, for 
the properties. 


Deniep Associated Electric Co.’s applica- 
tion for an exemption from the commission’s 
bidding rule U-50 in order to sell its entire 
interest in Ohio-Midland Light & Power Co., 
its wholly owned subsidiary, to Jeseph B. 
Wilson, a non-affiliate, for approximately 
$1,950,000. The commission held compli- 
ance with the rule is not inappropriate be- 
cause Ohio-Midland’s present securities are 
unsuitable for public distribution and said 
the advertisement for bids should contain a 
provision that the securities are not offered 
for the purpose of public distribution and 
that no bid will be accepted unless it con- 
tains assurance the securities will not be 
resold to the public. 


Applications Filed 


Niacara Hupson Power Corp. and sub- 
sidiary companies have filed their answer to 
the findings and opinion recently recom- 
mended by the public utility division of the 
Securities and Exchange Commission with 
respect to the corporate structure of Buf- 
falo, Niagara & Eastern Power Corporation, 
a subsidiary holding company of Niagara 
Hudson Power. The findings and opinion, 
submitted to but not approved by the com- 
mission, recommended that Buffalo, Niagara 
& Eastern be recapitalized and voting rights 
extended to the holders of its $1.60 pre- 
ferred stor k. 

The reply filed by the system companies 
requests that the findings be modified in 
certain respects and suggests that any order 
to be issued by the Securities and Exchange 
Commission may be satisfied by the presen- 
tation of a plan somewhat different from the 
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plans specifically recommended by the pub- 
lic utility division. 


Hearings Scheduled 


Marcu 22. A hearing on the Engineers 
Public Service Co.’s proposal to acquire for 
cancellation $4,000,000 of its $5, $5.50 and 
$6 cumulative dividend convertible pre- 
ferred stocks. The price for any of the 
stocks will not exceed $100 a share and 
accrued dividends. 


Aprit 18. Oral arguments on the joint 
plan of reorganization of Midland United 
Co. and Midland Utilities Co. The post- 
ponement was granted to enable the com- 
panies to file briefs in answer to proposed 
findings of the SEC’s public utility division. 


Insurance Group 
Urges SEC Action 


Nine insurance companies have filed 
with the Securities and Exchange Com- 
mission a brief in support of the pro- 
posed findings and opinion of the pub- 
lic utilities division of the Securities 
and Exchange Commission, recommend- 
ing that the Buffalo, Niagara & Fast- 
ern Power Corp. be required to re- 
classify three classes of stock into a 
single class. 

The insurance companies, owners of 
68.175 shares of the $5 cumulative first 
preferred stock of Buffalo, Niagara & 
Eastern, suggested various clarifying 
corrections in the language of the pro- 
posed findings and opinion. They 
asked also that they be permitted to 
enter the proceedings as a party or at 
least granted leave to be heard. 

The public utilities division urged 
the SEC on February 19 to require 





Utility Reports 


Net Income 
1943 1942 
*Boston Edison $5,394,148 $5,488,105 
*California Oregon Power $1,211,037 1,287,870 
*Commonwealth Edison and 

subs. 22,392,999 22,108,102 
*El Paso Electric and subs. $617,710 513,870 
*Engineers Public Service 


and subs. 5,595,123 4,062,908 
*Gulf States Utilities $2,207,100 1,703,170 
*Houston Lighting & Power 2,831,233 2,841,568 
*lowa Southern Utilities 424,893 429 465 
*Northwestern Electric. $619,322 648,744 
*Pacific Power & Light + 1,227,856 931,20! 
*Public Serv. No. Illinois 3,669,954 3,237,447 
*Savannah Elec. & Power $412,506 327,367 
*Texas Electric Service 41,864,844 1,606,346 
*Virginia Elec. & Power 44,546 841 3,754,879 
*Wisconsin Electric Power 

and subs. -.-e. 4,206,857 4,051,764 





*Twelve months ended December 31. 
tPreliminary. 








Buffalo, Niagara & Eastern to reclas ify 
its $1.60 preferred stock, Class A stock 
and common stock into a single c) iss, 
It provided also for equitable vo: ing 
rights for the $5 first preferred stock, 
but left that issue otherwise undis. 
turbed. 

“Such a revamping of the capitaliza. 
tion of Buffalo, Niagara & Eastern 
should clearly precede any ultimate de. 
cision as to the disposition of what. 
ever interest the Niagara Hudson Power 
Corp. (parent of Buffalo, Niagara & 
Eastern) may hold after the revamp. 
ing is complete,” the insurance com. 
panies said. 


Duke Power Co. Wins Tax 
Suit in New Jersey 


New Jersey’s Court of Errors and 
Appeals has ruled that Hillsborough 


Township, in Somerset County, had no | 


right to tax the intangible personal 
property of the Duke Power Co. for 
the 1939 taxing year. 

In deciding against the township's 
attempt to tax the utility company the 
Errors Court relied on an opinion of 
the State Supreme Court, which a year 
ago voided an assessment of $11,604- 
815 against the utility’s stocks, bonds 
and other securities. 

The recent opinion brought to a 
close the township’s campaign to col- 
lect an estimated $367,000 in taxes on 
the securities. The assessment was set 
aside by the State Supreme Court on 
the ground the company was exempt. 


Stockholders Vote Plan 
of U.G.I. on Divestment 


Stockholders of United Gas Improve- 
ment Co. approved overwhelmingly at 
a special meeting the company’s plan 
to distribute to them its holdings of 
1,162.600 shares of common stock of 
Delaware Power & Light Co. in di- 
vestment of its control of that com 
pany. 

At the same time the stockholders ap- 
proved the company’s proposal to re 
duce the stated capital applicable t 
its common stock in the amount of 
$16,463,014, representing the aggregate 
book costs of Delaware Power & Light 
Co. common stock to be distributed t 
U.G.I. capital stockholders in the ratio 
of one share for each twenty shares 
of U.G.L. capital stock held. 
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It preserves investments in It reduces repair or replace- 
. costly or unreplaceable elec- . ment demands involving 
tric equipment. vital materials. 


It protects new or old ap- It prevents interruptions of 
Sp paratus from damage and e indispensable power service 
keeps it in service. to consumers. 


elect your G-E pellet arrester from 
Bulletin GEA-2975. General Electric, 
Schenectady, N. Y. 
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Soil Change Reduces 
Cable Temperature 


Experience with the overheating of 
non-lead sheath cable buried in soil 
of low thermal conductivity on the 
system of the Louisville Gas & Elec- 
tric Company has brought about a 
change in the method of burying 
cables of this type which takes full 
advantage of both moisture and soil 
for carrying heat away from under- 
ground cables. Findings are par- 
ticularly notable at a time when 
heavy war loads are focusing atten- 
tion on methods of overcoming ther- 
mal bottlenecks in underground 
cables. 

The investigation of soil conduc- 
tivity arose when it was found that a 
600-ft. run of six single-conductor, 
1,500,000-cir.mil, 13.8-kv. neoprene- 
sheath cables insulated with oil-base, 
corona-resistant, rubber-like com- 
pound were operating—two per 
phase—at a temperature of approxi- 


OW 








CONSTRUCT 
OPERATE 


mately 60 deg. C under a loading of 
1,300 amp. per phase. These cables 
had been buried, as shown, in fine 
sand to a depth of about 3 ft. in a 
trench 2 ft. wide and 4 ft. deep. The 
trench is in filled ground that does 
not hold moisture in dry weather. 

Tests of the thermal conductivity 
of sand, sandy clay and clay were 
undertaken when it became evident 
that heat was not being carried away 
from the cable at a high enough rate. 
These tests confirmed the suspicion 
that sand, even when tightly packed, 
had a low conductivity rate and that 
clay was to be preferred. 

The cables were accordingly relaid 
in a single tier 2 ft. below grade in a 
wide but shallow ditch filled with 
yellow clay. The manner of laying 
the cable is shown. 

In addition to changing the type 
of soil around the cables, steps were 
taken to keep the soil moist and thus 
increase thermal conductivity. Two 
2-in. thick concrete slabs in the form 





of a shallow V were buried above the 
cables to catch surface moisture and 
direct it into the soil around the 
cables. In addition, a 4-in. drain tile 
was centered above the shallow V 
formed by the slabs and during dry 
periods water in small amounts cir- 
culated through it and allowed to 
seep from joints into the surrounding 
soil. 

As a result of these changes cable. 
operating temperature has been re- 
duced 10 to 15 deg. below the value 
experienced when the cables were 
buried in sand, and when dry soil 
conditions existed. 


Board Keeps Record 
of Transformers 


Visible record is kept of all trans- 
formers in the Salt Lake Division of 
the Utah Power & Light Company by 
means of the board shown in the ac- 
companying illustration, which is 3 
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REDUCTION OF 10-15 deg. in cable operating temperature accompanied the change in method of burying non-leaded cables 
shown: original installation (a), improved installation (b) 
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How to Supply ; 
BULK KILOVAR 
REQUIREMENTS 


With an Eye to the Future 





~ 
TO EE a oT 


Install large banks 
of capacitors 


NEAR THE LOAD 





N THE past two years a quarter 
of a million kva of large banks 
of Pyranol* capacitors have been 
installed near the load to meet 
artime demands for large blocks 
of reactive kva. Why near the load? 
Because it has been found that, 
hen the reactive requirement is 
supplied by distant generators, it 
$ not uncommon for approximately 
pne-third of the kilovars to be 
onsumed in transit by the ?X 
equired by the conductors and 
transformers—not to mention the 
I’R losses caused at the same 
ime. 
Capacitors are an ideal reactive 


Reg. U. S. Pat. Off. 





source for several reasons. Their 
ready availability means that they 
can be obtained and installed in a 
matter of weeks. Their installed 
cost is well under $10 per kva. 
Relatively little critical material 
is needed in their manufacture as 
well as in their installation, com- 
pared with that required for ad- 
ditional circuit facilities. 

A fact that adds immeasurably 
to the useful life of your invest- 
ment is that, if future changes in 
system or load eliminate the need 
for the large bank, the capacitor 
units can be used later in smaller 
groups. G-E rack-type Pyranol 


very week 192,000 G-E employees purchase more than a million dollars’ worth of WAR BONDS 
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SUPPLYING KILOVARS at a light-metals plant 
in the West—Pyranol capacitor equipments total- 
ing 25,200 kva. Inset is a typical 2520-kva 

quip t, opened at the side to show 15-kve 
capacitor units and fuses. 





capacitor equipments (for either 
outdoor or indoor installation) are 
ideal for this purpose. 

Ask your G-E representative to 
estimate the benefits of large 
Pyranol capacitor banks on your 
system, or write for GEA-2746B. 
General Electric, Schenectady, N.Y. 





PYRANOL 
CAPACITORS 
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What is the Charles A. Coffin Foundation 


HE PURPOSE of the Charles A. Coffin Foundation is to encourage and reward distin- 
guished achievement in the electrical field by “prizes to employees; by recognition to 
lighting, power, and railway companies for improvement in service to the public; by fellow- 
ships to deserving graduate students; and by the grant of funds for research work at tech- 
nical schools and colleges.” 

Establishment of the awards was announced twenty-two years ago in a statement issued by 
President Swope and dated December 2, 1922: 


“On May 16, 1922, Charles A. Coffin in his 78th year retired from the active leadership of the 
General Electric Company. Mr. Coffin has been identified with the development of the electrical 
industry since 1882. He was the founder and creator of the General Electric Company, of which 
he has been the inspiration and leader for thirty years. 

“As an expression of appreciation of Mr. Coffin’s great work not only for the General Electric 
Company but also for the entire electrical industry and with the desire to make this appreciation 
enduring and constructive as Mr. Coffin’s life and work have been, the Board of Directors of the 
General Electric Company created on his retirement and now desires to announce the‘ Charles A. 
Coffin Foundation.” 


a Gerarp Swope, President 


















Invest ‘in Your Country’s Future—BUY WAR BONDS 
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to the People who Produce 


your Electric Light and Power 


Lhe Charles A. Coffin Foundation 


confers a special citation for 
distinguished wartime achievement 
On the 


ELECTRIC LIGHT anp POWER INDUSTRY 


**Faced with unprecedented demands, the Electric Light and Power in- 
dustry has met every war-production requirement without delay and without 
impairment of its peacetime services to the public. This achievement merits 


the appreciation not only of American industry but of the entire nation.’ 


fo CITATION is richly merited — for 
here is a branch-of industry that has done a 
remarkable war job that has not been generally 
recognized. 

If electric power should fail, or if it be too 
little or too late, the disastrous effects would 
startle all America. Vital machines would be 
motionless. Millions of homes would be cold— 
and an eerie blackout would descend over the land. 

But, electricity has not failed. Rather, in 1943 
twice as much power was produced as in the 
year before the war—with the minimum of new 
facilities—and despite large losses of skilled em- 
ployees to the Armed Services. 

In the words of J. A. Krug, Director, Office of 
War Utilities of W.P.B., ““Power men—public 
and private—should be proud of the job that 
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——FROM THE CITATION 


has been done in providing power supply. Power 
has never been too little or too late.” 

We of General Electric, who have built a 
large part of the electric equipment which gen- 
erates, distributes, and uses the electric power 
of America, take pride in the way this equip- 
ment is standing up under the strain of “forced 
draft” wartime operation. 

Many of the men and women responsible for 
this remarkable record are your neighbors—the 
manager or meter reader who lives across the 
street, the girl in the accounting department 
who is in your bridge club, the lineman with 
whom you bowled last night. A word of apprecia- 
tion from you to them will lend added signi- 
ficance to this well deserved citation. General 


Electric Company, Schenectady, New York. 





952-608-211 
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TRANSFORMER stock record board 


ft. wide by 2 ft. high and made of 
plywood. The tags used are | in. in 
diameter and are hung on }-in. screw 
hooks. Operation of the visual record 
which is now being adopted by the 
other divisions, is described by the 
company as follows: 

The row across the top represents 
the various sizes of transformers. The 
second row of tags shows the WPB 
minimum allowed the division. The 
third row shows the actual number of 
transformers of each capacity in stock, 
the size and company number being 
written in pencil on each tag and hung 
on the screw hook under the size of 
transformers shown on the top row. 

On the extreme left side is shown 
the different’ voltage transformers, 
viz., 2,300-volt, 4.000-5,000-6,900 and 
11,000-volt. The WPB minimum is 
shown on the tags with the stamped 
figures for each voltage and the num- 
ber of transformers in stock is hung 
under the sizes of the rows paralleling 
the voltage shown with the WPB min- 
imum directly above. 

For transformers which are stored 
in the outlying districts a yellow tag 
is used which carries the transformer 
data plus the district where stored. 
All transformers stored in Salt Lake 
are shown on a white tag. 

On the right of the board are places 
left for transformers of odd sizes and 
odd voltages, transformers earmarked 
for WPB-approved jobs and damaged 
transformers. Green tags are used for 
damaged transformers. The superin- 
tendent, foremen or estimators can 


110 (1064) 


eOKH HS 


®&eeevde 


ae. & BIVISION ‘TRANSFORMER STOC 


ti, 5 ta 


© 
& 





tell instantly how many and the kind 
of transformers that are on hand and 
where they are by a glance at the 
board. 

The company has found the board 
well worthwhile as an emergency rec- 
ord and believes it will be a permanent 
fixture after the war, in which case 
the tag marked WPB minimum can be 
changed to read: “Normal Working 
Stock,” with actual inventories shown 
on the tag below. 


How to Repair Rusted 
Transformer Tank 


Accompanying sketches illustrate a 
method used by Minnesota Power & 
Light Co., Duluth, to repair the cor- 
rugated sheet-iron tank of a 250 kva.., 
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NEW BOTTOM SECTION replaces rusted 
portion of corrugated sheet iron trans- 
former tank 
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22,000/220-440 volt transforme; 
which had rusted thin near the |ase 
and was leaking oil. 

Bottom 12-in. section of the corry. 
gated sheet iron tank was cut off. Ty 
take its place a steel box—oblong jy 
section to conform to the shape of the 
tank—was made up from 10-zage 
sheet steel in the company’s shops, 
This box, 12 in. deep, was closed at 
the bottom and open at the top except 
for a “shelf” the width of the tank cor. 
rugations, which projected in from 
its top edge. The sound upper portion 
of the corrugated tank was welded ty 
this shelf or “lip.” Tank and new bot. 
tom section were placed atop the or. 
iginal cast iron base. Through bolts 
from the transformer cover to the or. 
iginal cast iron base were installed ty 
hold the tank in place. 

As the bottom of the transformer 
contains the coolest oil, the slight re. 
duction in radiating surface was not 
important and no reduction in rating 
was necessary. 


Detachable Ramp 
Speeds Pole Loading 


Only two men are required to load 
pole trailers using this trailer “ramp” 
designed by W. Hostetler, line fore. 
man, and his crew of the Central 
Power & Light Company, Victoria. 








POLE is snaked up the ramp 
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Sizes down to 4 hp—smaller if needed. 


Thy-mo-trol drive 
in fractional-hp 
sizes 


The ideal drive for: 
@ Jig saws @ Lathes 
@ Drill presses @ Pumps 


® Grinders @ Conveyors 


And you get all these THY-MO-TROL advantages: 


Constant speed—No Load to Full Load 


No matter how much the load on your 
machine changes (within the adjustable preset 
torque limit), Thy-mo-trol drive will hold the 
speed very close to the point at which you 
set it. 


Stepless Speed Control 


You get complete adjustment of motor speed 
without steps——just by turning the speed- 
adjusting dial. And you can get a speed range 
of 20:l—or greater. 


D-c Performance from A-c Power 


You obtain all the inherent advantages of 
the d-c motor—and on a-c power. 


Single Control Station 


Starting, accelerating, control of speed, and 
stopping (by dynamic braking) are all controlled 
from a single, compact station. 


How to Buy Thy-mo-trol 


Just give our local office complete informa- 
tion about your requirements—nature of the 
load, speed range, horsepower, etc. Our en- 
gineers will select just the right electronic 
panel, motor, transformer and control station, 
the Thy-mo-trol drive components that will 
give you exactly the operating characteristics 
you want. 


Standard drives can 
be obtained in ratings 
from \ to 15 hp. If 
you need a higher or 
lower rating, let us 


punta cea. THY-MO-TROL 
General Electric Co., 
DRIVE 


Schenectady, N. Y. 





Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds 


GENERAL 
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and many other applications 


























Behind the scenes in G-E’s Lamp Develop- 
ment Laboratory. Here engineers perform 
two of the many tests given General 
Electric’s new lamp for instant-starting. 
At the left a cathode ray oscillograph test 
is in process, while the other engineer 
takes a reading on an automatic timing 
device that turns the lamp off and on 
more than 1400 times a day—to insure a 
high degree of dependability. 


' 
y 
i 
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New General Electric 40-watt Fluorescent Lamp 





Starts Instantly and Positively 


Here is fluorescent lighting—at the flick of a 
switch! A fluorescent lamp that starts as in- 
stantaneously as an incandescent lamp! 


General Electric soon will make available a 
40-watt white G-E Mazda fluorescent lamp for 
operation with instant-starting ballasts. Ship- 
ments in limited quantities will start May 1st. 
New General Electric instant-starting ballasts 
will be made available at the same time by 
G-E’s Transformer Section in Ft. Wayne. 


Instant-starting can be obtained with regular 
fluorescent lamps when used with an instant- 
starting ballast, but only at the cost of a 
substantial reduction in lamp life. The 
new 40-watt G-E fluorescent lamp operates 
on instant-starting ballasts without sacrifice of 


rated lamp life. It will sell for the same price as 
regular 40-watt G-E Mazda fluorescent lamps. 


The new lamp, operating with a high voltage 
instant-starting ballast, eliminates the need 
for conventional starters. However, under 
abnormal operating conditions, such as high 
humidity, special provision may be needed 
to assure starting. 


Another Example of G-E Leadership in Lighting 


The development of the new fluorescent lamp 
for instant-starting is just one more example 
of the never-ending lighting progress led by 
General Electric lamp research. Through this 
research is assured the uniform quality and 
dependability that are characteristic of the 
complete line of General Electric Mazda lamps. 





G-E High Voltage Ballast for Instant-Starting 


Latest development in the 
G-E Specialty Transform- 
er laboratories at Fort 
Wayne is the new type 
ballast for use with in- 
stant-starting fluorescent 
lamps. Available in lim- 
ited quantities about May ist in four voltages with 
end out or. base out leads. Rated life of the new fluo- 
rescent lamps when used with these ballasts is the 
same as that of regular G-E Mazda F lamps using the 
conventional switch and starter. 





Hear the General Electric radio programs: ‘The G-E All-Girl Orchestra,” Sunday 
10p. m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. 


— BUY WAR BONDS 


THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE 
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Texas. One man handles the winch 
and the other fastens the line to the 
poles. Both bar the poles over on the 
load as they are snaked up the re- 
movable channel-iron ramp onto the 
body of the trailer. Company Safety 
Director D. E. Woods points out that 
the presence of the man on the trailer 
while poles are being loaded is a vio- 
lation of safe practice. 


Rugged Design Marks 
Subway Luminaire 


Rugged features of the specially de- 
signed fluorescent luminaire devel- 
oped and used throughout Chicago’s 
State Street subway* suggest its ap- 
plicability for installations where un- 
commonly rigorous conditions exist 
and for which conventional fixtures 
are not fitted. 

Exacting requirements of subway 





Objectives set for the inclosing 
shields were that they be of medium 
and high diffusion glass, in one piece, 
with integral ends and a continuous 
support flange to set between gaskets 
bearing on the fixture base and frame. 
The fixture was to be suitable for 
housing a 48-in., 40-watt lamp. 

Subway engineers, working in co- 
operation with fixture manufacturers, 
developed the design which is illus- 
trated. This fixture structure, of sheet 
steel with baked enamel finish, in- 
cludes a one-piece base with sides 
overlapped, spot-welded and formed 
with parallel legs—in order to give 
structural strength and to support the 
reflector. The one-piece reflector has 
converging slightly inclined reflecting 
surfaces. Its edges are turned to spring 
over the base plate stiffening legs. 
These two parts form in effect a box 
girder which houses ballast, starters, 
and fixture wiring. The rectangular 
frame, which has mitered welded corn- 
ers, is a shallow truncated pyramid. 
























Hinges are welded to the base play 
and frame. A concealed spring |atc} 
is on the opposite side and is oper. 
ated through a key slot. 

Depth of the unit is only 4 in, |; 
was thus particularly adapted to loy 
ceilings, since it gives a wider <istrj. 
bution of light than is normally ob. 
tained with incandescent filament 
lamps. 

Perhaps the most serious problem 
encountered with the Chicago design 
was that commonly used fluorescent 
lamp starters were not dependable a 
near freezing temperatures. This was 
confirmed by tests which showed the 
superiority of the thermal type starter 
at low temperatures, particularly the 
mogul-size, four-contact thermal 
starter, which is dependable down to 
zero deg. F. Ballasts used were the 
single-lamp high power factor typ 
which are mounted in contact with the 
metal base for dispersal of heat. 

In all there are 2,850 of these fix. 


tures used on the State Street subway. 











Vfold reflector plate back at ends 
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conditions imposed several strict limi- 
tations on the Chicago subway fixture 
design. These included dependability 
under all probable weather conditions, 
high efficiency distribution adapted to 
low ceilings, proper diffusion and 
good appearance, a glass inclosure 
with gasketed joints and continuous 
support for dust tightness and protec- 
tion against cold air currents, sturdi- 
ness of fixture and hinged frame for 
ease of access and maintenance, close 
tolerances to allow interchange of 
parts, selection of materials to con- 
form to war restrictions and low cost, 
to justify purchase of several thousand 
units. 


*See also ‘Fluorescent in Chicago's Subway," 
“Electrical World,"’ Dec. Ii, 1943. 
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FIXTURE DESIGN developed for Chicago subway is arranged to withstand uncommonly 
rigorous service conditions 
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SPACER. Bind with yarn LEAD SLEEVE 


on this surface 





G-E FILLING COMPOUND 


rH | 


During four decades G-E Compound 227 has been 
recognized and used as a standard insulating filler for 
cable splicing and termination purposes. Its character- 
istics are well known—ease and smoothness of flow 
(65-75 deg. flow point and 165 deg. C pour point); 
high dielectric strength and moisture resistance; reten- 
tion of semi-plastic consistency where poured; easy 
melt-out without injury to molded compound. It is 
also standard filler for cable end bells, coupler sockets, 
pot heads and similar applications. It is one in a 
complete line of G-E Insulating Materials. For catalog, 
consult your local G-E distributor or write to Section 
M341-9, Resin and Insulation Materials Division, 
General Electric Company, Schenectady, New York. 


Hear the General Electric radio programs: “THE G-E ALL 
GIRL ORCHESTRA” Sunday 10 P.M. EWT. NBC. “THE 
WORLD TODAY” news every weekday 6:45 P.M. EWT. CBS. 
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CHART FOR DETERMINING 


MAXIMUM OVERLOAD OF A TRANSFORMER 
FOR A DEFINITE LENGTH OF TIME 


By H. B. KEATH and W. L. J. F. GODINt, Wagner Electric Corporation, St. Louis 





When conditions previous to overload 
such as transformer load and ambient 
temperature are known, this alignment 
chart will indicate the maximum overload 
that a given transformer can carry for a 
definite time period without exceeding 
the prescribed ultimate hot-spot tempera- 
ture tabulated. 

This chart is designed for application 
directly to loading problems of the 55 
deg. C. rise self-cooled transformer, main 
characteristic of which is its rating on 
the basis of a 65 deg. C. hot-spot rise. 

By making appropriate corrections, the 
chart can be used, however, to determine 
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‘S NY the load that can be applied in the case 
< { 4 of 40 deg. C. rise self-cooled transformer, 
KY \\ + main characteristic of which is its rating 
IN r ; on the basis of a 50 deg. C. hot-spot rise. 
o lt \\ 3 The difference between the two self- 
x! r \ T cooled transformers is that 
N : the cooling system of the 40 
: \ 8 j deg. C. rise unit is much 
& Itt F \ a larger than that of the 55 
\K L \ deg. C. “standard” type and 
: IN that it can be overloaded 
N 4 NAL it can be overloaded, 
Pe } \ due to the 15 deg. C. differ- 
A i" L ence that exists between their 
Ne \ 4 T hot-spot rises. This is tanta- 
65 TK : 
wy 4 N mount to saying that the two 
he | MEA } cases are equivalent if the 
NI 
3 = De) : 
° Ne N 
So 5 
£ 
s ' 
o } 
‘ . 
= - =355:1 
Percent of =” 
Nameplate Rating 
\ 
\ 0.2542 
| \ 0.50 41> 
\ 1.0042 
| 2045 
soe 
| | ty : 
. = 
= h br & 3B A Use where m=3.5:1 ed 
cos 8 ° ee bas 2.23 Use where m=2-] 


Load in Percent of Nameplate Rating 











tFrom bulletin, ‘Normal and Emergency Loading of Power Transformers’’ written by authors and 
presented at MYEA Engineering Conference. 


ambient in the case of the 40 deg. C. rise 
unit is made 15 deg. C. lower. Thus the 
chart may be used to find the maximum 
allowable overload of a 40 deg. C. rise 
self-cooled transformer by applying for it 
a new corrected ambient that is 15 deg. ¢. 
lower than actual. 

In the development of the chart the 
following basic assumptions and symbols 
were used: 


Average time constant............ 3.33 br 
eT losses, m, (copper to core at 


-L.) 
me BUD. Bes rhc > 2b bon hho ee 3% :1** 
5 een ae oe eee Ss silss 
Normal Hot-Spot Rise............ 30-25-20 
6a—Ambient temperature 
T=Maximum allowable hot-spot copper 
temperature 





* Generally associated with self-cooled, combination 
self-cooled forced air cooled and water-cooled trans- 
formers. 

** Generally associated with 60-cycle transformers 
having a high ratio of losses due to particular re- 
quirements calling for low core loss-high inherent 
impedance 60-cycle transformers or standard 25-cycle 
transformers. oe 








Temp., deg. C. 

Time H. B. K. ALE.EB. | 
hours (author) Interim report 

0.25 150.4 

0.50 143.6 

0.75 139.7 

1.00 137.0 137.0 

1.25 135.0 

1.50 133.1 

1.75 131.9 

2.0 130.7 130.0 

2.5 128.8 

3.0 127.2 

3.5 125.9 

4.0 124.8 125.0 | 

5.0 122.9 | 

6.0 121.4 j 

7.0 120.1 

8.0 191.1 120.0 

9.0 118.1 | 
10.0 117.3 | 
24.0 110.6 110.0 | 

ee 





Self-Cooled Transformers — Gradients and 
Temperatures 


Self-cooled rating 55 deg. C rise *40 deg. C rise 
65 deg. C 50 deg. C 
hot-spot rise hot-spot rise 
Hot spot above top 


oil 20 deg. C 20 deg. C 
Ambient 45 deg. C 30 deg. C 
Hot spot tem- 

perature 30 deg. C 30 deg. C 

95 deg. C 80 deg. C 


Note: * A 40 deg. C rise transformer may be over- 
loaded 20 percent of its name plate rating without 
exceeding a 95 deg. C hot-spot temperature. 


EXAMPLE FOR USE OF CHART 


Problem: Transformer is operating at 4° 
percent load. Ambient temperature=10 deg. 
C. How much load can be carried for sit 
hours? m=2:1 

Solution: Subtract ambient temperature 
from ultimate hot-spot temperature cor 
responding to 6 hr. as shown on table 
Connect this point (121.4—10=111.4) on 
40 percent load scale to point correspond 
ing to 6 hr. on time scale. Where this 
straight line intersects the overload scale, 
read the allowable overload. 

Answer: This gives, for this problem, 
160 percent load for 6 hr. with 10 deg. ' 
ambient temperature following 40 per 
cent continuous load. 


VAAAAAAAA10000000000000000000000000000000000000000001000 1000000 
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bes long service life and high electrical 
efficiency of Philco Floté Batteries is a 
direct result of the Philco Floté grid design 
and the special metal in which it is cast. 
Because a minimum of metal is exposed on 
the plate surface, peroxidation is materially 
retarded. The grid design and structure (as 
shown in the cutaway section below) not 
only provides exceptional strength, but pro- 
duces superior electrical efficiency. 


Philco Floté grids are cast in a special 
metal which reduces by as much as 40% 
the amount of current necessary to maintain 
the charge in full float operation! 


For complete information and engineer- 
ing specifications, write for the latest Philco 
Floté Battery catalog. 





Philco Corporation, Storage Battery Division 
Trenton 7, New Jersey 


PHILCO 222%. 
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How to Test 
Insulating Materials* 


8—Influence of Frequency 


By A. E. PARKINSON 


Continental-Diamond Fibre Co., Newark, Del. 


Power factor and dielectric con- 
stant measurements are usually made 
at alternating current frequencies of 
60, 1,000 or 1,000,000 cycles per sec- 
ond, the particular frequency chosen 
being dependent upon the particular 
application involved. In practice an 
insulating material may be required 
to perform under conditions in which 
a wide range of frequency is met. It is 
therefore not merely of academic in- 
terest to know the effect of current 
frequency on the power factor. 

Examples of how the power factor 
and the dielectric constant of an in- 
sulating material varies with fre- 
quency are shown in accompanying 
graphs. The curves (Fig. 1) for an 
aniline-formaldehyde resin _ plastic 
(Dilectene) covers a very wide range 
of frequency, from 100 cycles to 100 
megacycles, while those (Fig. 2) for a 
laminated phenolic plastic (Dilecto) 
cover only high frequency from 1 to 
100 megacycles. The latter are com- 
posite curves for grades XX. XXXP 
and CE sheet material of 4-in. thick- 
ness. It is interesting to note that 
though the dielectric constant for each 
material decreases as the frequency 
increases, the power factor of the 
Dilecto increases, while over the same 
frequency range that of Dilectene de- 
creases. This may be explained by the 
fact that the latter insulating material 
is a homogeneous resinous material, 
while the former contains a non-resin- 
ous filler. 


*This series began in ‘Electrical World,"’ Dec. 








SHORTAGE of copper ribbon for transmission conductor was overcome with this device 
that rolls ribbon from reclaimed wire; an acetylene flame heats the wire as it enters the 


rolls 


Copper Tape Rolled From Scrap Wire 


By GEORGE A. DELNAY 


oO 


When you can’t buy it, you either 
make it yourself or go without. This 
choice faced the Consumers Power 
Company, Jackson, Mich., not long 
ago with respect to the familiar 
0.3 x 0.05-in. copper ribbon used to 
protect transmission conductors at 
the point of support. In this case rib- 
bon of satisfactory dimensions was 
rolled from annealed No. 6 AWG 
wire, using the home-made power 
roller as shown in the illustration 
above. 

The company warehouse foreman 
made this device from scrap material. 
Two pieces of 4-in. round steel were 
made up as rollers with attached gears 


onsumers Power Company, Jackson, Mich. 


salvaged from scrap automotive 
equipment. A gear box from a switch 
tank lifting device was included and 
all mounted in a steel frame. The de- 
vice is driven by a Toledo power 
drive normally used in the warehouse 
to operate pipe-threading devices. 


Reclaimed, annealed No. 6 AWG 


wire is used to make the ribbon. As ! 
the wire is rolled, an acetylene flame 
is applied to it at the point where ff 


it passes between the rolls. This op- 


eration may not have been the most 
efficient way of obtaining the ribbon. f 


but at the time it was the only way 
open for supplying necessary mate- 
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FIG. 1—Variations with frequency in power factor, loss factor and 


dielectric constant of Dilectene 
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FIG. 2—Variations with frequency in power factor and 


dielectric constant of Dilecto 
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vype “‘TT’’ Manual 
Starter for small motors 
(1 hp max.) 


Type “‘TM’’ Manual 
Starters ‘“TM-2"", 2 hp., 
“TM-7-12", 7-Y2 hp. 


Type "*CM"’ Magnetic 
Starters also Contactors 
Motor reversing 


WIDE, COORDINATED RANGE of stock units 
... from “TT” manual starters for small motors to 
complete multi-motor CONTROL CENTERS. 


TRUMBULL-PIONEERED VERTICAL CON- 
TACT design prevents dust and carbon troubles. 


WIRING, INSPECTION, REMOVAL and RE- 
PLACEMENT of parts FROM THE FRONT saves 


installation and maintenance time. 


COMPACT, SPACE-SAVING COMBINATIONS 
include starter and disconnect in same box. 


“BUILDING-BLOCK SIMPLICITY” in laying out 
centralized multi-motor control installations with 
Trumbull “packaged” stock-unit-type MOTOR 
CONTROL CENTERS. 





TRUMBULL 


MOTOR STARTERS 


Combination Starters 
(Magnetic starter & dis- 
connect) 


Motor Control! Centers 


@ Whether you need a starter 
for a single small motor or a 
modern control center layout for 
an entire production line .. . 
look to Trumbull. We will be 
we to send you Motor Control 
iterature upon request. Ask for 
Bulletins 404 & 411. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY . PLAINVILLE, CONN. ea GENERAL ELECTRIC QD oncanizarion 





OTHER FACTORIES AT NORWOOD (CINN.) O. —SEATTLE— SAN FRANCISCO —LOS ANGELES 
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Complete details on 
these and other ground- 
ing sets will be found 
in the grounding sec- 
tion of your Tips Tool 
Catalog No. 8. More 
copies available. 
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The grounding set at right is the same 
as above except that eye screws take 
the place of poles thus cutting down 


the weight. 


A-B-CHANCE CO- 





TIPS GROUNDING SETS 
protect linemen work. 
ing on “cold” lines. 







Linemen making repairs on supposedly “‘cold” 
lines are entitled to the best in grounding 
protection and Tips Snap-On grounding set; 
have for years provided substantial ground: 
that can be depended upon for protection 
against unexpected current surges. The clamp 
snap on with minimum arcing and screw up 
tight on the conductor by turning the pole 
or eye screws. Jumper pressure contacts are 
tightened with a wrench before hand. There 
are no loose contacts as in the case of ground. 
ing chain. 

This grounding set is mounted on laminated 
wood poles or furnished with eye screws for 
application with Grip-All or similar clamp 
stick. The method of applying the mounted 
set is illustrated at left from bottom to top.f 
Most companies recommend that two sets bef 
used — one on each side of area where line-f 
men are working. The Tips grounding clamp: | 
used in these sets are capable of withstanding f 
amperage in excess of the maximum for 2 (fF 
ground cable. The poles will withstand 75,000 
volts per foot. 











































i DAAE HORI INGLE TI TN 


CENTRALIA, MISSOURI. 
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Solder Dispenser 
Easily Made 


A pencil-type solder dispenser has 
been devised to prevent contamination 
of solder from handling and dirt. It 
was made of a piece of methyl meth- 
acrylate resin tubing. The brass nozzle 
is cemented into the body of the tub- 
ing with a press fit. Before loading the 





solder into the dispenser, it is form 
wound on a drill rod in a bench lathe. 
The operator pulls the solder from the 
dispenser with pliers as it is needed. 





pS an wo SB Be ee & OO 


e 

‘fm The device was developed at General 
FP Electric’s Schenectady Works. 

d 

D 

‘1@ Design for Economy 

ee 

2 | By JAMES A. RAWLS 

se _ . Construction Engiteer, 

- ’ Virginia Electric & Power Company 

| 

Ie Here are plan and elevations of a 


110-kv. substation with an ultimate 
capacity of 7,500 kva. which was con- 
structed by the Virginia Electric & 
Power Company during 1943 to serve 
a war customer. It is located at the 
end of a 2.5-mile, 110-kv., wood “H”- 
frame tap line which has a 110-kv. 
air-break switch where it connects to 
the main line, making it unnecessary 
to install a switch at the substation. 
The 110-kv. buses and leads to the 
transformers in the station are of 
é-in. steel (Crapo), which are the 
same as the line conductors. The 
\-kvy. buses are of the strain type, 
@ovsisting of 600,000-cir.mil bare 
Bopper wire. The station, while sim- 
@ple, is mechanically and electrically 
strong, requiring a minimum of cri- 
tical materials, as well as of man- 
hours, to construct. : 
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Plan and elevations of a 110-kv. substation 
1. Hinge end of switch should be located as shown. Blades can swing in any direction. 
2. Switch control rod should go down pole as shown. Timbers and pole to be drilled in 

field for offset bearing and control mounting. Mounting timbers 5% x 7% in. 


3. Customer to own and install the 4,160-volt underground cables, potheads, ducts and 
concrete necessary in connection with these ducts in our substation so as to connect to our 
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bus between the bypass switch and the line disconnect switches. 


Operating rod 
for air break 
switch 
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HOW TO MOUNT 
STREET LIGHTING LUMINAIRES 


Methods for wood-pole mounting of four types and five ratings of street- 
lighting units, using pipe clamp brackets; adapted from construc- 
tion standards of United Illuminating Company, New Haven, Conn. 






































































































radial wave reflector 
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FIG. 1—800 and 1,000-lumen units with FIG. 2—2,500-lumen unit with reflector 


and globe 

















: [7 ie Insulated ; SEES ine 


oe) K. 


~-~/nsulated splice 








K 

















A & splice : | | F A 




















--No.8 600-vo/t 


twin cable No. 10 5-kv. 











twin cable 








“a eis 



































FIG. 3—6,000-lumen unit with spiked head 








FIG. 4—6,000-lumen unit with form 6 head 
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WaterFOG puts out fires 


N OIL 


Because Turning 
WATER 





into the tiniest 
DROPLETS 


MAKES THE 


= en 


Arne wire gb My. 


MIGHTIEST 


FIRE FIGHTERS 






The smaller a water droplet is, the 
quicker it will absorb heat from fire. 
That’s why WaterFOG makes water 
effective on oil fires. Its water particles 
are so tiny — having many times greater 
surface area than an equal amount of 
water in spray or stream form—that 
they cool the fire faster. 
Also, being lighter, WaterFOG floats 
in the combustion area;’picking up its 
ull complement of heat from the burn- 
ing vapors and from the liquid’s surface. 
hen, as it changes to steam, it expands, 
asting a smothering blanket over the fire. 
The fire is quenched . . . vaporization 
is retarded ... oxygen is kept out. Yet 
here is no agitating of the liquid, no 


Illater a 
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vented, and with smaller quantities used, 
water damage is restricted. Write for 
Bulletin 123. 


WaterFOG is created by specially-designed 
Rockwood heads and nozzles, in which impinging 
streams break water up into FOG. Rockwood 
engineers will develop the proper particle size, fog 
pattern and velocity for your conditions. Available 
in the form of fixed piping installations, hose 
nozzles and applicators. 

Approved by Underwriters’ Laboratories and 
Associated Factory Mutuals — used by Navy, 
Coast Guard, U. S. Maritime Commission, hun- 
dreds of industrial plants. 

Executives! A color movie (16 mm.) showing 
tests of Rockwood WaterFOG is available. 


ROCKWOOD SPRINKLER COMPANY 
48 Harlow Street, Worcester 5, Mass. 


Specialists in Fire Protection Engineering, 
Equipment and Installation since 1907 


ater Engineered by 
Faockwood Cools, Contines. 


Smothers Oil Fires 
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spreading of the fire. ““Flash-back”’is pre- | 








WaterFOG 


INSTALLATIONS DOOM 
ELECTRICAL FIRES! 


Full protection against flammable liquid 
fires is obtained when a WaterFOG system 
of fixed piping, heads, valves and automatic 
controls is planned and installed by Rock- 
wood WaterFOG engineers (authorities on 
hydraulics, as applied to fire protection). 
Spacing of heads, obstructions, distance be- 
tween heads and hazard, etc. are important 
in determining correct particle size, fog pat- 
tern and velocity. 





Typical installation of Rockwood WaterFOG 
on transformer. WoaterFOG is safe to use on 
electrical fires! 





Typical WaterFOG Applications 


* transformers 

¢ oil switches 

* control rooms 

* generators 

* paint shops 

¢ oil storage 
etc. 











WaterFOG Nozzles for Hose Lines 


Rockwood N22 nozzle, attached to ordi- 
tary hose lines or used as a tip on play-pipes, 
converts water into WaterFOG, discharging 
a large WaterFOG pattern with consider- 
able forward projection. Since the Water- 
FOG has a very low degree of conductivity, 
it is safe for fighting fires in oil-filled electri- 
cal equipment. Available in 1”, 119”" and 
214” sizes. 


Rockwood N22 Nozzle 


Write for Bulletin 123, giving more com- 
plete information on WaterFOG equipment. 


EXECUTIVES! A colored movie (16 
mm.) showing tests of Rockwood Water- 
FOG, is available. 
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Duplex Core Reactor 
Has Better Control 


By E. C. WENTZ 


Transformer Engineer, Westinghouse Electric 
& Manufacturing Company, Sharon, Pa. 


Saturating the core of a reactor 
with d.c. flux to reduce and control 
its reactance is not a new idea. How- 
ever, as the demand for large size re- 
actors increased and as wartime ma- 
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A A Core No.2 
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Section A-A 








FIG. 1—Construction of saturable duplex 
core reactor 


terial shortages become more acute it 
became more necessary to work out a 
better scheme of construction. Fig. 1 
shows the result. Two a.c. reactors, 
each consisting of a pair of coils on a 
core, are connected in parallel in such 
a way that the a.c. flux in one core 
practically opposes the flux in the 
other core. A single coil placed over 
both cores is added to this duplex (or 
tandem) unit. It has zero voltage in- 
duced in it and can be used as the d.c. 
coil. Now the whole core is active and 
carries both a.c. and d.c. fluxes. 

Characteristics of a Hipersil core 
reactor are generally similar to the 
old type of three-legged reactor, ex- 
cept that the saturation curves are 
more definitely marked into zones, 
as shown in Fig. 2. 

In the lower zone (Fig. 2a) the re- 
actor is reasonably linear, because the 
variation in flux is small and is along 
the almost flat upper part of the satur- 
ation curve (Fig. 2b). As the a.c. 
current and voltage increase into the 
intermediate zone the hysteresis loop 
increases in size; around the knee of 
the saturation curve, the effective re- 
actance changes during the cycle, and 
the reactor is no longer linear. 
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With sine wave voltage applied, the 
current will be distorted and will have 
large peak values; with sine wave cur- 
rent, large voltage peaks result. 

In the usual application the reactor 
is in series with a constant load im- 
pedance, of the same general magni- 
tude as the reactor impedance. The 
resulting current (when the reactor 
is in the intermediate zone) will be 
non-sinusoidal and the reactor voltage 
will also contain harmonics. Thus, the 
reactor generates harmonic voltages 
which appear across the load; these 
harmonics actually increase the r.m.s. 
voltage at the load, to some extent. 

When operating in the intermedi- 
ate zone (Fig. 2c) the fundamental 
component of reactor voltage is con- 
siderably greater if a sine wave of 
current is maintained than it is if a 
sine wave of voltage is applied to the 
reactor with the same r.m.s. value of 
non-sinusoidal current. This charac- 
teristic makes it difficult to calculate 
the exact load performance of a re- 
actor from the usual saturation curve, 
since such curves are made with sin- 
usoidal applied voltage. However, the 
discrepancy is generally not too seri- 
ous. The actual direct current required 
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FIG. 2—Saturation curves for saturable 


reactor; showing flux variation as a.c. 


mmf, increases 


(a) three zones; (b) lower zone; (c) in- 
termediate zone; because the reactors are 
in parallel the flux variations in the two 
cores are equal and in time phase, although 
one flux is increasing and the other is 
decreasing. 


AC. Volts -Rms 


A.C. Amperes 


FIG. 3—Saturation curves showing sin 
wave and non-sinusoidal current and is 
effect on voltage 


will be only slightly greater than the 
value calculated from the circuit and 
saturation curve (see Fig. 3). 

Applications of this newly devel. 
oped saturable core will be presented 
in a subsequent article. 


Cut Allowable Size 
of Service Neutral 


Service standards of the Detroit 
Edison Company, as recently revised, 
now permit the grounded conductor 
on three-wire d.c. and single-phas 
service drops to be two Detroit Edison 
standard sizes smaller than u- 
grounded conductors down to No. § 
as a minimum. However, where the 
secondary is energized from trans 
formers connected in “Y” on the sec 
ondary, the grounded wire must be 
the same size as ungrounded ones. 

Standard sizes of wire used by the 
Detroit utility run as follows: Nos. 8 
6, 4, 2, 0, 0000, 350 MCM. and 50 
MCM. 

Thus for single-phase service drops 
wire sizes might be, for example: 2 
No. 6 and 1 No. 8; 2 No. 2 and 1 No. 
6; 2 No. 0 and 1 No. 4; 2 No. 000 
and 1 No. 2; 2 No. 500 MCM. and 1 
No. 0000. 

Formerly standards permitted only 
one size smaller wire on_ the 
grounded wire of three-wire d.c. 0 
single-phase services. The change, 
which was recently made, permits 4 
certain saving in copper. From a serv 
ice standpoint it is considered thet 
the diversity and balance of preset! 
residential load is sufficient to mini 
mize the effects of voltage unbalanc 
that first dictated the use of the !argt 
size neutral wire. 
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For Electric 
TRANSMISSION 


T 
>m an installation in New York State 4 nnectors at 
the U. S. Engineers and prefabricated by 7 Cater 


ssarm and Conduit Company, Chicago. 


The TECO Ring Connector 
spreads the Jocd on a tim- 
ber joint over practically 
the entire cross-section of 
the wood .. . brings the 
full structural strength of 
lumber into play. 


TIMBER ENGINEERING COMPANY 


NATIONAL MANUFACTURERS OF TECO TIMBER CONNECTORS AND TOOLS 
WASHINGTON CHICAGO MINNEAPOLIS NEW ORLEANS PORTLAND 
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HOW TO DETERMINE VOLTAGE DROP 
FOR CONDUCTORS 
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for which 


(1080) 


4,000 


IR cos9 + X sin 9) D 


Voltage drop per conductor 


Load current, amperes 


Conductor resistance, ohms per 1.000 ft. 
‘Conductor reactance, ohms per 1,000 ft. 


Conductor length, feet 
Power factor angle 


Chart prepared by Hugh Lawyer, Oklahoma Gas & Electric Company 


Conductor voltage drop for a wide range of wire sizes. con- 
ductor spacings and load power factors are obtainable from 
the accompanying nomograph, which solves the general equa- 
tion: 


GLC CCC CCC ACCA AWC MAAC ACAAAAAAAAAAAAAE 




















Values of conductor resistance and reactance for a range of 
conductor spacings are given in an accompanying table for 
the most common wire sizes. These values, expressed in ohm: 
per 1,000 ft.. when substituted in the expression Z = R co: 
8 +- X sin 9, along with values of cos 9 and sin 9 also tabu- 
lated for the various common load power factors, will give 
conductor impedance “Z” also in ohms per 1,000 ft. 

In determining voltage drop for a specific case, place 4 
straight edge from the current in amperes on the “I” scale 
to the proper value of conductor impedance—calculated from 
the above relationship—on the “Z” scale. From this intersec 
tion on the “Q” seale a line connecting with the distance in 
feet on the “D” scale will intersect the “V” scale as the desired 
value of voltage drop per conductor. 
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Many of the industries now classed as 
“essential” have used millions of feet of 
TIREX -—rubber sheathed-—cords and cables. 
During the war their demands for Tirex have 
increased to such an extent that little has 
been left for normal commercial uses. Mines, 
shipyards, railroads, and other vital war ac- 
tivities have needed every foot that could 
be made. 


At the same time, the sources of supply of 
natural rubbér have been cut off and available 
stocks have been reduced until rubber can be 
used only for purposes where no substitute 
can be found.-It can no longer be used in 
sheath compounds for cable—and only in 
insulation for a very few types of cable where 
service requirements preclude the use of syn- 
thetic materials. Synthetic insulations and 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


\ 4) et ee 
\AR ge) a 3 


LECTRICAL WORLD @ March 18, 1944 


Simplex -Tirex 


Flexible Cords and Cables 


Now Have “Synthetic Rubber” Insulation and Sheath 





sheaths have replaced rubber compounds and 
the new materials have, in many instances, 
exceeded expectations both mechanically and 
electrically. 


In flexibility, toughness, abrasion resist- 
ance and safety, the Tirex of today —we 
call it “WAR-TIREX” —- approximates pre- 
war TIREX standards. In essential industries 
doing important war work Simplex WAR- 
TIREX cords and cables are doing an out- 
standing job. Performance records indicate 
that synthetic insulations and sheaths may 
have an important place in postwar work. 


If you need flexible cords or cables for 
portable electrical tools or mobile equipment, 
we shall be pleased to tell you how Simplex 
WAR-TIREX can serve you. 
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WIRES and CABLES — 
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CARBON DIOXIDE <2 
FIRE EXTINGUISHER <a 


Model FF4-V 


ae 


BURNING OIL! 


Wattage Control for 
R. S. Calibration 


Cc. G. HOLLER 


Meter Superintendent, Mississippi Pow 
& Light Company, Jackson, Miss. 


Constant voltage is considered to 
be a requisite for calibration of rotat. 
ing standards against indicating jp. 
struments. Usual practice includes 
manual regulation of voltage to hold 
the wattmeter pointer at the proper 
value. This may be quite difficult jf 
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A MENACE IN ANY SHOP 
OR PLANT. RANDOLPH 
“4” KILLS THESE FLAM 
MABLE LIQUID FLAMES 


CIRCUIT SCHEME for automatic wattage 
control of rotating standard calibration 








ONE-HAND ACTION 


Portable, lightweight, Ran- 
dolph “4” is designed for 
| one hand, self-aimed oper- 
ation. With no hoses to 
twist, valves to turn, horns 
to raise—this extinguisher 
is PANIC PROOF. 
Especially adapted for 
bracketing in shops, ship- 
yards, power plants, auto- 
motives. 
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... INSTANTLY! 





N fighting machine, electric, flammable 
liquid fires—ACTION counts! With the 

Randolph “4”, it’s ACTION you get— 
quick —thorough—easy! 

Just AIM—touch the trigger—and 
powerful carbon dioxide charges into the 
flames—smothers the fire in a penetrating, 
icy blanket. 

Randolph “4” carbon dioxide is SAFE. 
Does not conduct electricity —will not 
damage feod, equipment, or machinery. 
Approved, labeled by Underwriters’ Labora- 
tories, Inc. 

Mobilize your fire protection with Ran- 
dolph “4”. For prompt delivery, phone 
your nearest supply house or write Ran- 
dolph Laboratories—today. 


si apb siataandaeith sacciabiciaainambeie dibiattinscbi dite aT 
NOW PUBLISHED — Send for free, illustrated | 
booklet "' Sharpshooting at Flames.” Explains latest : 
techniques in fighting fires with carbon dioxide. 1 


=e wm ww wr nw nr ears nr ananassae ee ee 


troy 





ELECTRICAL WORLD @ 





the supply potential does not remain 


_ on a fairly straight line. 


But control of potential is not the 
only way to hold wattage constant. It 


_can be done also by control of cur- 


rent. The accompanying diagram 


_ shows a circuit scheme used in the 


meter laboratory of the Mississippi 


| Power & Light Company to maintain 
| constant wattage by automatic con- 


trol of current, compensating for 
changes in voltage. 

The current circuit includes a con- 
trol watt-hour meter in addition to 
the precision ammeter and wattmeter 
and the rotating standard. The four 
instruments in series are shunted }) 
the secondary of a transformer. The 
current set by the load box divides 
between the coils of the instruments 
and the shunt around them in inverse 
proportion to the impedances of the 
two paths. If the impedance of the 
shunt path is changed the current 
through the instruments changes with 
it. By putting a direct current through 
the primary of the transformer the 
impedance of the secondary may b¢ 
changed and the current in the cali- 
bration circuit thus controlled. 
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WITH THE NEW RCA 15-B 


i nearly every case where electronic power has been applied 
for heating, important savings in time have resulted. The 
high-frequency’ power generated by the new RCA 15-B is suited 
to heating a wide variety of non-metallic substances because of 
the wide choice of frequencies it offers —from 2 million to 
10 million cycles per second. 


Why Electronic Heating? When high-frequency eiectricity is 
applied to non-metallic materials, it heats them—all the way 
through. For example, a block of wood can be heated uniformly 
by high-frequency power while with ordinary heating methods, 
the heat would have to “seep” in from the outside. 


The uniformity of electronic heating makes it possible to 
introduce heat at a high rate. Processes that once took hours 


can now be completed in minutes. 


The uniform heating often means better uniformity in the 
finished vroduct. and little or no internal stresses to cause warping. 


What Materials Can Be Heated? W 00d, plastics, paper, glass, 
rubber, foods, chemicals, tobacco, ceramics—and many other 
industrial materials can be heated electronically. 

How Much Heat Will the 15-B Give? The new RCA 15-B 
electronic generator is rated at 15 kilowatts output. It will deliver 
up to about 50,000 B.T.U. per hour, depending on the load 


conditions. 


Easy to Operate. The 15-B is push-button controlled. Once 


RADIO CORPORATION 
OF AMERICA 
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1(5-KW OF HIGH-SPEED 
ELECTRONIC HEAT 





‘RCA, Electronic Apparatus Section, Camden, N. J. 








the correct processing procedure is established, any intelligent 
operator can use it with ease. RCA field engineers are available 
to help with your application problems. 


Get the-Full Story. A comprehensive 12-page descriptive cata- 
log on the RCA 15-B generator is yours for the asking. Use the 
convenient coupon below. If you have a specific application for 
electronic heat in mind, write, stating particulars, to RCA, 
Electronic Apparatus Section, Camden, New Jersey. 


Please send me details on the new RCA 15-B electronic E 


generator. 


SPORE OEE O TREE TEES Ee eee EERE EEE EE EEE EEE EEEEEEEEEEEEEEEEEES ESTEE EE EEEEEEES ESSE EE ESSE EEE EEEESEOED 
COCR e ee eeeeenee ener eeeseeeeeeseeeees eet Ss eEEEE ESE EESEEOEEESESES ES EEEOESES ESSE SSS EEOESEESE® 
COO OR eRe eRe OHO EEE Eee ee eeeeee eee EE estes ee SEE EEESEEEEEEEEEEEEEEEEEEEHSEEEEEEEEEEEEES SESE EESSESEEE® 


CORO een eeeeneneeeeeeneeeeeeeeesereeeeseeeeesseeeeseesssseee sens DD WM Wreesecererseseseneeseeesensesee®: 
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CONNECTORS 


we fork 


HERE’S HOW 


FARGO 


save time | Ways! 
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LINE 
MATERIAL CO. 


NO LOOSE PARTS 
to fall off. Fargo is the orig- 
inal one-piece connector. 


ALWAYS THREADED, 
the Fargo Connector is 
always ready to tighten 
the tap. Saves time! 


CAREFUL MACHINING 
makes Fargo threads easy 
turning, gives you perma- 
1 nent high pressure con- 
tacts at low wrench torque. 


QUICK DELIVERY 

to your job site on anygood 
priority assured by ample 
Fargo Connector stocks. 


Mode by FARGO MFG. CO. 


Distributed by 





MILWAUKEE «+ WISCONSIN 
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The control watt-hour meter is 
stopped from rotation by a spring, 
so that it is, in fact, a wattmeter. At- 
tached to its disk and extending out 
from it is a vane with a slot cut in it 
in the shape of a narrow triangle. The 
apex of the triangle points in the di- 
rection of rotation of the disk so that 
a light beam passing through the slot 
and impinging on a photoelectric cell 
is less and less intercepted as the load 
on the wattmeter is increased. Cur- 
rent through the phototube produces 
a change in the grid bias of an ampli- 
fier whose plate circuit is connected 
in the transformer winding. Thus the 
current through the calibration circuit 
is made responsive to the indicated 
watts and changes in voltage are com- 
pensated for. 

This method of control introduces 
some distortion in the shape of the 


current wave. This is not objection- | 


able because the voltage on the poten- 
tial coils of the meters can be con- 


sidered to be free of corresponding | 
distortion or any other harmonics and | 
therefore no harmonic power is in the | 


circuit. 


Constants of a circuit like this are 
very difficult to calculate and the best 
way to set it up is literally to cut and 
try because success depends very 
largely on the shape and size of the 


triangular slot in the vane as well as | 


on the intensity of the light source. 
The focal point of the light beam 
should be in the plane of the vane 


and close to the apex of the slot for | 
best operation. The control wattmeter | 
should operate at practically maxi- | 
mum torque at all times. This means | 


that the current through it should be 


kept at about 5 amp. for light load | 


tests. This is done by a current trans- 
former. The same result might be ob- 


tained by making the phototube and 
light beam assembly adjustable so | 
that it could be moved to the mean po- | 


sition of the vane at light load. 

The regulating transformer is a 
General Electric—type 
specification number 6379937—step- 


up current transformer rated 20-ma. 


Y-1532-A, | 


primary, 5-amp. secondary which was | 


designed originally for use with an | 


ammeter to measure current in rubber 


glove testing. The control wattmeter | 


is made from a 5-amp., 115-volt, 2- 


watt, single-phase watthour meter. The | 


phototube and amplifier assembly is a 
Westinghouse type LE photoelectric 
relay. The relay coil is disconnected 
and the regulating transformer con- 
nected in place of it. 
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PERMATOX “A” 


A Straight Toxic 
Wood Preservative 
arm amsewer (to 


the “pole shortage’ 








Typical full-length dipping vat for the 
treatment of Poles with PERMATOX “A” 


The critical lumber scarcity 
| makes it imperative to treat all 
new poles... as well as to re- 
claim and re-use old poles by 
trimming away decayed parts, 
then dipping. spraying or brush- 
ing the clean surfaces with 

PERMATOX ”A” (5% pentachlor- 

phenol in suitable petroleum sol- 
| vents). 


This treatment is also effective 
for cross-arms, ties, racks, cross- 
ing planks, bridge timbers and 
other exposed construction. It in- 
sures control of decay and attack 
of termites or other pests. 

PERMATOX “A” is available in 
economical concentrates, (1 to 5 
and 1 to 10), for saving freight 
costs in long shipments. 


Furnished in Two Forms:— 
DOWICIDE 7 


Pentachlorphenol* crystals 


PERMATOX “A” 


5% Pentachlorphenol* in suitable petro- 
leum solvents 


*Manufactured by The Dow Chemical Company 


Write for Bulletin 


A. D. CHAPMAN 





& COMPANY, INC, 


333 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Memphis Portland 
New Orleans New York 
March 18, 1944 

















The Dowicides are doing an outstand- 
ing job of controlling decay of all kinds 
in many industries. The 17 related prod- 
ucts that have proven themselves so 
well in the paint, paper, leather, and 
textile fields are also providing a 
“strong dose of rot resistance’ for 
the products of the lumber and electri- 
cal industries. 





STRONG 





Dowicide in oil solution is a highly 
effective and permanent preservative 
for wood products. The treated lumber 
is paintable, non-bleeding and easily 
handled by workmen. Application of 
Dowicide 7 is made either by pressure 
impregnation or by open tank soaking 
methods. Protection against rot and 
termite attack is assured for long pe- 
riods of time. Complete information on 
how Dowicide can be applied is avail- 
able on request. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
New York + Boston + Washington + Philadelphic + Cleveland 


Detroit - Chicago + St. Louis « Houston + San Francisco 
Los Angeles + Seattle 





Dow the opening of a Detroit office to serve 
this important industrial area 


: 
CHEMICALS INDISPENSABLE | 
TO INDUSTRY AND VICTORY 


GERMICIDES AND FUNGICIDES eae _ 
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DOUBLE LocKING PALNUTS! 


Tight assemblies and connections are vital in power 
transmission, distribution and electrical equipment. 


Fortunately, there is a simple, effective, low-cost 
answer to this problem Double Locking 


towers, transformers, switches, bus fittings and con- 
nectors and other electrical equipment. 


PALNUTS are single thread locknuts, of tempered 
spring steel or Duronze. Quickly applied on top of 
regular nuts, they hold parts to original tightness, 
despite severest vibration. PALNUTS are light in 
weight, low in cost, require only 3 bolt threads space, 
may be re-used. Specify PALNUTS on equipment 
you buy—use them on equipment you build. Write 
for PALNUT Manual No. 1 giving full details. 


THE PALNUT COMPANY 51 Cordier St. 


Irvington, N. J. 








Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 


DOUBLE- 
Bele div ic 


PALNUTS 
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DOUBLE LOCKING 
ACTION 


When the PALNUT is 
wrench-tightened, its 
arched, slotted jaws grip 
the bolt thread like a 
chuck (B-B), while spring 
tension is exerted upward 
on the bolt thread and 
downward on the regular 
nut (A-A), securely lock- 
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Put Angle Tower 
on Even Keel 


Accompanying illustration sh, \s 
final stages in the process of strai:)t. 
ening an angle tower on the 132 ky, 
Sheyboygan-Fond du Lac trans))js. 
sion line of the Wisconsin Power & 
Light Co. 

A few months ago the outside |egs 
of this tower, which is subjected to g 
heavy side strain, pulled through the 








—_ 
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TEMPORARY POLES hold conductors while 
132-kv. angle tower is straightened: tower 
is shown plumb; men are preparing to re- 
turn conductors to original position 


earth back-fill to throw the top of the 
tower 42 in. out of plub. During the 
process of straightening the tower 
service was interrupted only briefly 
while the conductors were shifted 
from the tower to temporary poles and 
back again. 

After the conductors had _ been 
transferred to temporary poles, as 
shown, earth was dug from around the 
stub legs of the tower until the con- 
crete foundations 12 ft. below were 
exposed. 

With the tower again plumb, legs ot 
the stub were encased in concrete to 
provide a powerful anchor, when cov- 
ered with back-fill. Where the clay 
soil was found hard and compact it 
was possible to undercut, making the 
holes larger at the bottom than at the 
surface, thus providing extra holding 
power. Quicksand was encountered in 
excavating around one inside leg, and 
here sheet piling was used as a form 
while concrete was poured. 

In transferring conductors to and 
from the temporary poles a 4-in. wire 
rope from a truck-winch line was used. 
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@ What was the last word in production processes 
before Pearl Harbor will be far outdistanced when 
Peace returns. For industry has had its pace lifted 
. . . by electronics. And, through the proper appli- 
cation of electronics, your business will be ready 
when the war is won to produce better goods in 
less time at lower cost. 























General Electronics Industries, one of the largest 
organizations specializing in electronics, is prepared 
now to design or develop the electronics applica- 
tions that will meet your postwar requirements. Thus 
you will gain valuable time in the future conversion 
of your plant to peacetime production . . . because 
General Electronics Industries will be all set to sup- 
ply your pre-determined electronics needs, as soon 
as its manufacturing facilities are no longer en- 
gaged in all-out war effort. 


Why wait any longer? Write to Engineering De- 
partment, General Electronics Industries, 342 West 
Putnam Avenue, Greenwich, Connecticut. 





@ 
®eG6.0? 


INDUSTRIES 


GREENWICH : STAMFORD . BRIDGEPORT * NEW MILFORD) -« NEW YORK 
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OAD SERVICING 


Industrial 


Commercial Rural ° 


Residential 





INDICATING DEVICE shown above left-hand dial checks meter turnover under wartime 


bi-monthly billing. The cogwheel type indicator makes in effect a five-dial out of a four- 


dial register 


“Counter” Indicates 
Meter Turnover 


In order to save tires and equalize 
the loss of personnel, the Southern 
California Edison Co. decided some 
time ago to read certain meters, chiefly 
on agricultural installations in the 
San Joaquin Valley, once each two 
months instead of monthly. It was 
found, however, that the consumption 
on a large number of meters was as 
great as to cause them to turn over, 
or repeat, during the two-month pe- 
riod between readings. 

Under normal conditions a problem 
of this kind would be solved by in- 
stalling a register with a multiplying 
constant of ten. However, the critical 
material shortage and the element of 
time would not permit the delivery of 
the new registers from meter factories 
in time to make the change of reading 
dates effective when desired. 

To meet this emergency, Edison’s 
shop and test division developed and 
manufactured a sufficient number of 
“register repeat counters” which 
could be attached to the registers of 
those meters. Information available 
in commercial records indicated the 
meters most likely to turn over during 
the two-month period between the 
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consecutive meter reading dates. 
This device, which can be attached 
to the register without affecting meter 
accuracy, is held in place by one of 
the register holding screws and is so 
positioned that each time the pointer 
of the left-hand or slow-moving dial 
advances through “O” at the top of 
the dial, one finger of the indicator 
will be advanced. These fingers are 
designated by letters stamped on each 


so as not to be confused with the four. 
digit reading on the dial itself. 

Use of the device was extended to 
other parts of the Edison system when 
bi-monthly meter reading and billing 
went into effect Aug. 1, 1943. 


Farmers Save Hay 
the Electric Way 


By L. L. KOONTZ 
Division Rural Supervisor, 
Appalachian Electric Power Co., Bluefield, W. V3 

Most farmers know that a hay crop 
loses considerable of its natural feed. 
ing value when cured in the field. Fre. 
quently an entire cutting is completely 
lost. According to farmers’ own esti- 
mates, field curing imposes an average 
25-percent loss due to unfavorable 
weather conditions. 

Relief from this situation was first 
introduced to Virginia farmers in 
1940 through the co-operation of the 
Rural Service Department of the Ap- 
palachian Electric Power Co. and the 
agricultural engineering department 
of Virginia Polytechnic Institute and 
other interested agencies. By taking 
full advantage of the research work 
previously carried on at the Agricul- 
tural Experimental Station, Knoxville, 
Tenn., a system of mow curing was 
worked out and adapted to meet Vir. 
ginia conditions. 

The forced-ventilation method of 
curing hay in the mow, as it is now 
known, is readily adaptable to all sizes 
and types of farms where hay is pro- 
duced. The average installation cost is 





MAIN AIR DUCT and distribution laterals on mow floor 
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Improved Regulation at All Power Factors—Better Ratio of Losses 





Uniformly Longer Service Life—Uniformly Lower Exciting Current 


v—) L-M Round-Wound construction of the core and coil produces a 

: distribution transformer that is mechanically strong, rigid and com- 

; pact. The core of strip steel has great mechanical strength and 

fi permanence. The round, machine-wound coils are inherently solid 
with a minimum amount of bulge. 

L-M Round-Wound construction is a close approach to the ideal 

magnetic circuit. It takes full advantage of low core loss silicon 

steel together with the characteristics of ‘“‘with grain’’ direction. 

Elimination of air gaps in the magnetic circuit gives appreciable 
reduction in exciting current. 


The long, thin, wound type of coil has low reactance due to the 
shape of the coil and the minimum amount of bulge in the winding. 
Uniform impulse strength is provided by elimination of damage 
to insulation in the machine winding process. 


The result of this unique L-M Round-Wound 
construction is to give a precisely balanced mag- 
netic unit that provides improved regulation at 
all power factors . . . better ratio of losses... . 
uniformly longer service life . . . uniformly lower 
exciting current, and delivers better voltage to 
the customer. 


Let the L-M Field Engineer show you how L-M 
Round-Wound construction gives higher short- 
time overload capacity, gives greater immunity 
to lightning damage and has lower copper losses 
and lower total losses. Detailed engineering 
data is available. We invite you to send for it. 
Here is the L-M Round-Wound Core and Write to Line Material Company, Milwaukee, 
Coil that makes L-M performance possible. Wisconsin. 








Winding the L-M Round-Wowund Core. Air gaps in the magnetic circuit Winding the Round-Wound Coil directly onto the wound core. Round coils 


are eliminated. Core is not disturbed after annealing. ore ideally shaped to resist magnetic forces under short circuit conditions. 


iM 


L-M DISTRIBUTION EQUIPMENT INCLUDES: 
- Transformers + Fuse Cutouts « Lightning Arresters - Oil Switches - Pole Line Hardware ° Line 
Construction Specialties - Underground Equipment - Fibre Conduit - Street Lighting Equipment 


LINE MATERIAL COMPANY 
DISTRIBUTION TRANSFORMERS 
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ISOLATE FIRE 











A fire that spreads may bring 
tragic results— machinery and 
equipment damaged or destroyed 

. valuable goods ruined . . . pre- 
cious man-hours lost . . . produc- 
tion at a standstill. 


“Automatic” FIRE-FOG is the 
antidote for fires and fire spread 
due to ignited oil or other flam- 
mable liquids. Its mist-fine water 


spray automatically envelops and 

“rings” the fire right at point of 
origin. So quickly does FIRE-FOG 
respond that the fire is blanketed, 
isolated and quenched, usually in 
a matter of seconds. Significantly, 
only the FIRE-FOG Nozzles that 

“guard” the burning area go into 
action. For FIRE-FOG concen- 
trates on the fire—no other area 
is affected. 


YOUR KIND OF FIRE! “Automatic’s” Proving Ground is a 
fire-testing laboratory. Here your kind of fire hazard is repro- 
duced and the fire protection system best for you is put to test. 
You know before you buy. An “Automatic” Engineer will give 
you the complete details—no obligation. 





AUTOMATIC 


FIRE- FOG 


* IT BLANKETS 
* IT ISOLATES 
* IT QUENCHES 





“AUTOMATIC” SPRINKLER CORPORATION 
OF AMERICA ~ YOUNGSTOWN, OHIO 


* OFFICES IN PRINCIPAL CITIES 
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from 15 to 20 cents per sq.ft. of -now 
area, 

The system consists of wooden ducts 
built on the mow floor through which 
air is forced by a motor-driven fan, 4 
large main duct, tapering fron the 
fan housing, carries the air to small 
lateral open- -bottom ducts which al. 
low the air to pass up through the hay 
in the mow. This system is designed 
to give an even distribution of air over 
the entire mow floor. Ten cu.ft. or 
more of air per minute per sq.ft. of 
mow floor gives best results. 

The procedure for handling hay to 
be cured by the forced-ventilation 
method takes advantage of the ver 
rapid drying of the hay in the field 
for the first few hours after it is cut. 
The hay is cut early in the morning as 
soon as the dew is off and is allowed to 
dry for about two hours in the swath. 
It is then raked into windrows where 
it dries for another two or three hours. 
This field drying for four or five hours 
on a clear day reduces the moisture 
content from about 75 to 45 percent. 
At this stage the hay is placed in the 
barn on the duct system thus prevent- 
ing damage from rain and dew. 

The blower unit is operated contin. 
ually during the day when humidity 
conditions are such that the forced air 
will take moisture from the hay. At 
night and during rainy days, air is 
forced through the hay only as needed 
to prevent heating. This is accom. 
plished by operating the blower unit 
one hour at six-hour intervals. By this 
procedure hay can be dried to 20 per- 
cent moisture content in 7 to 14 days. 
depending upon weather conditions 
and upon the moisture content when 
placed in the mow. 

Records for the 1942 season on 
1,005 tons of hay cured by the forced- 
ventilation method showed that the 
kilowatt-hours per ton varied from 32 
to 96, averaging 53 kwh. per ton for 
all the systems. Farmers agree that an 
operating cost of from 75 cents to 
$1.50 per ton is a small sum to pay 
for the labor and hay saved, plus the 
improved quality of hay obtained. 

Hay produced by the forced-ventil 
ation method grades consistently oné 
or two grades better than field- cured 
hay from the same cutting. Ninety and 
nine-tenths (90.9) percent of the 
forced-ventilation samples graded l. 
S. No. 1 and U. S. No. 2, but only 18./ 
percent of the field-cured samples 
graded U. S. No. 2. None of the field 
cured samples meet the requirements 


for U. S. No. 1. The hay grading fac 
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means dependable Fluorescent lighting! 
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Few users realize the importance 
of Certified Ballasts and Certified 
Starters in the operation of fluores- 
cent lighting fixtures. But they are so vital to 
good fluorescent lamp performance that it’s 
doubly important to get fixtures with “control” 
equipment you can depend on. 


Get the advantages 
these 2 important auxiliaries offer! 


Here, quickly, is what Certified Ballasts and 
Starters, in the fixtures you specify, mean to you: 


* longer fluorescent lamp life 

* greater lighting efficiency 

* full use of your wiring system 
* DEPENDABLE SERVICE 








CERTIFIED = ‘That’s why about 40 manufacturers of 
we famous FLEUR-O-LIER fixtures use 
WN Ballasts and Starters Certified by Elec- 

Sprtn06 trical Testing Laboratories, Inc., of 


New York. These parts, like the entire 
FLEUR-O-LIER fixture, are tested, CERTIFIED 
checked and certified by these im- 
partial experts. They must meet 
definite specifications for protection SPE 
of the user and for maximum light 
from the lamps. Certified Ballasts and Starters 
can be readily identified by the E. T. L. shield. 
Look for it when you examine the fixtures you 
buy or specify. 

You can get industrial and commercial type 
FLEUR-O-LIER fixtures—embodying Certified 
Ballasts and Starters—with the necessary WPB 
priorities. And all equipment meets with govern- 
ment restrictions in the use of critical materials. 


FLEUR-O-LIER MANUFACTURERS © 2126-3 KEITH BUILDING « CLEVELAND, OHIO 


FLEUR-O-LIER 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
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Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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PERMAFLECTOR INDUSTRIAL 


DUALIGHTS 


DOUBLE THE LIGHT FROM PRESENT OUTLETS 


i ; fi 
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A Rife Blend of Light 


They are doing yeoman service in war plants where “good seeing” 


is vital; are available on priority only — normal delivery. For 

genera] plani illumination, for localized lighting of production lines, assembly 

benches, inspection tables. They provide light APPROXIMATING THE IDEAL in 

maximum QUANTITY and optimum QUALITY - give a DAYLIGHT EFFECT. 

Permaflector DUALIGHTS can he quickly, easily, inexpensively installed-supply 

over twice as much light without increasing the number of outlets. Each twin-hanger 

unit is fapped for */."’ conduit stem . . . is equipped with removable plate to simplify 

wiring . . . with Mogul sockets, safety holders, retaining rings, and appropriate 

Permaflectors for high or low bay installation. 

*No. D-530-N: for Broad Distribution, with No. E-530-GA Permaflectors for 500-walt 
PS-40 and 400-wait T-16 Mercury Lamps. 

*No. D-505-N: Semi-concentrated distribution, with No. 1-505-GO Permaflectors for 
500-watt PS-40 and 400-watt T-16 Mercury Lamps. 

*No. D-005-N: Semi-concentrated, with Permaflector No. 1-1005-GO and No. I-505-GO 
for 1000 or 750-watt PS-52 and 400-wait T-16 Mercury Lamps.** 


*Also available withou!f retaining ring and strap supporis, and aft a lower cost as 
D-538-B, D-505-B and D-005-B. 











PERMAFLECTORS — ‘shaped mirrors” of 









nee **400-watt T-16 Mercury Lamp produces 
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JT INDZ GC) 4 tumens per watt - or slightly more 

U py ae light than the 750-watt PS-52 Incandescent 

mu ~(Light is blue-green in color.) ey 
‘satin tatnmans ane Sold thru Electrical Wholesalers “ibe 8-45 ae —| 





PITTSBURGH REFLECTOR CO. 


For Over A Third of A Century — ILLUMINATING ENGINEERS—DESIGNERS AND 
MANUFACTURERS OF LIGHTING gaan EVERY COMMERCIAL AND INDUSTRIAL 
IGHTING SERVICE 
OLIVER BUILDING eis mga PITTSBURGH, PA. 


WAR BULLETIN Although practically our entire facil 


ities are devoted to producing special, 
confidential lighting equipment on prime contract for the 
Armed Forces, we are supplying our industrial customers on 
priority and our commercial customers with replacements, 


when possible, from stock. Startling new developments by 
our Engineering Department, soon to be announced, promise 
a betier future for the commercial lighting ‘field 
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tors include percent foreign material, 
percent green color, and percent 
leaves. The percent foreign materia] 
(weeds, etc.) is a factor not influenced 
by any curing method, the other two 
factors are definitely favorably influ. 
enced by the  forced-ventilation 
method. 


Inspection Aids 
Counter Cooker Use 


Systematic inspection of commer. 
cial electric cooking equipment of the 
counter type by Boston Edison, fol. 


lowed by local or centralized repairs, re 
restored about 1,000 such appliances so 
to service in eight months. Two men 

made 1,937 calls on such users, check. 

ing up 3,058 appliances aggregating oh 
4,256 kw. in connected load. Minor nel 
repairs were made on 931 appliances : 
(1,124 kw. connected) and half of 
the latter were prevented from going Ff pi 
out of service. In addition, 335 appli- B® ,,, 
ances (598 kw.) were found out of B® ¢x 
use, and 95 percent of these were re- i su 
paired either through outside service [i lev 
agencies or by Edison company repre- m¢ 
sentatives. The appliances included 

bread and sandwich toasters, meat On 
grills, griddles, glass coffee makers, pa 
coffee urns, fry kettles, waffle irons, chi 
hot plates, fudge, roll and food warm. the 


ers, water urns and drink mixers. 

Minor repairs included replacing 
cords and plugs, adjusting thermo- 
stats and contacts, cleaning, removing 
grease, etc. Under major repairs were 
replacement of heating elements, ther- 
mostats, internal wiring, switches and 
condensers on d.c. equipment. The 
survey yielded valuable data on post: 
war prospects to be recorded on file 
cards, besides restoring many appli: 
ances whose revenue runs between $3) 
and $40 per kw. yr. The work was in 
charge of J. L. Faden of the companys 
power sales staff. 


Re 
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Industrial Promotion in 
Annual Report 


In its annual report for 1943 the 
Cleveland Electric Illuminating (om 
pany introduces an innovation in the F 
form of an insert by the company $ i FF 
dustrial development division tellin: Fj 
of the advantages of Cleveland as 4 & 
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Without Television . 


Accurate and continuous information about power exchange over tie-lines 
and conditions at various load centers — supplied by Bristol Metameters — 
enables the system dispatcher to keep in closer contact with load changes and 


so greatly adds to his efficiency. 


A PROVED SUCCESS 


Pioneered by Bristol, the Metameter 
system is successfully operated in 
hundreds of installations. 


Best known, perhaps, for its suc- 
cess in carrier-telemetering voltage, 
current, power, reactive volt amperes 
and totalized load, it is also being 
extensively used for telemetering 
such measurements as pressure, water 
level, temperature, flow, mechanical 
motion and gate position. 


SIMPLE IN CONSTRUCTION 
Only 3 units: transmitter, receiver 
and interconnecting carrier-current 
channel. So compactly designed are 
the self-contained transmitter and 


receiver that their combined weight 
is less than 40 Ibs. 


FLEXIBLE IN APPLICATION 
Bristol’s Metameter operates on the 
impulse-duration principle of tele- 
metering. It can be operated over 
the usual channels available on 
power systems including either un- 
modulated or modulated carrier 
current. A carrier channel, pilot 
relay channel or any two-wire circuit 
can be used. 


WRITE FOR LITERATURE 
Bristol’s Metameter system is de- 
scribed briefly in Bulletin M801 and 
in complete detail in Bulletin M1700. 
Either will be sent you on request. 


LAUT ALLLLLEHAT | 
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This typical chart recording was transmitted from a tie-line more than 100 
miles away by carrier current over a 132 K.V. transmission line. 








The Bristol Co. of Canada, Ltd. 
Toronto, Ontario 





















TRANSMITTER... 
Metameter Transmitter 





RECEIVER ... 
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Bristol's Model M40MT 


it cance atten 


Bristol’s Model M28R Strip- 
Chart Metameter Receiver 
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THE BRISTOL COMPANY 
- 116 Bristol Road, Waterbury 91, Conn. 
Bristol’s Instrament Co., Ltd. 
London N. W. 10, England — 


MAKERS OF METAMETERS, RECORDING VOLTMETERS, AMMETERS, POTENTIOMETERS, THERMOVERTERS, AND A BROAD INE 
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FOR SAFETY AND 
PROTECTION OF LIFE 
AND EQUIPMENT 


*Trade Mark Reg. 


U. S. Pat. Of. 


JAMES G. BIDDLE CO. - 
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GGER™ 


GROUND TESTER 


Measuring Resistance to Earth of Electrical 


Ground Connections... 


2. 
3. 
4. 
5. 
6. 


7. 


9. 
1 o. 


Has its own hand generator; requires no batteries or 
other external current supply. 

Direct-reading in ohms—“like a voltmeter.” 

No calculations. 

Only one set of connections. 

No adjustments or “balancing.” 

Covers a wide range of resistance—0-3 ohms up to 
0-30,000 ohms. 

Unaffected by the exact resistance of the reference 
grounds. 

Unaffected by stray current in the earth—either a.c. 
or d.c. or by polarization or electrolysis. 
Self-contained, rugged and portable. 

Represents only a small fraction of the cost of 
adequate grounding protection. 


As simple, rugged and reliable for ground resistance 
measurements as are our “Megger” instruments for 
testing insulation. 


Write for illustrated Catalog 1645-W describing 
all types of “Megger” Ground Testing Instruments. 



















industrial location. This insert, whj.-h 
can also be used as a separate mail ny 
piece, was placed in the report to 
elicit the assistance of stockholders jp 
encouraging industries to move to 
Cleveland. Front and back pages of 
the insert tell in general terms of the 
industries in the area while the two in. 
side pages show the company’s facili. 
ties to provide adequate power, inc|ud. 
ing a map of the system. 


To Conserve Farm 
Equipment 


In a radio broadcast by F. L. Rim. 
bach, rural service director of the 
New England Power System, Worces. 
ter, Mass., and Miss Dorothy Crandall, 


ia representative small farmer. empha- 
| sis was laid upon equipment mainte. 


nance points which have proved rela- 


tively unfamiliar to many country 


users of electric service. It appeared 
in a panel discussion that the impor- 


| tance of periodically oiling appliance 
| motors with the best grade of No. 20 
| automobile oil was not realized, Mr. 
| Rimbach pointing out that at least 50 
| percent of motor failures arise from 
| this cause. It was brought out that 


motors in dusty places, in barns and 
electric brooders require extra atten- 
tion as to dusting out. Adequate wir- 
ing was also unfamiliar to many farm- 
mers, Mr. Rimbach asserted, and the 
use of time delay fuses with thermal 
cutouts instead of straight fuses for 
motor protection opened a new out- 
look on electrical maintenance. Not 
less than No. 10 wire was advised fo 
a 4 or 3-hp. motor. Attention was 
called to a bulletin of the U. S. De- 


| partment of Agriculture on the care 


| of motors, containing a recommen 





1211-13 ARCH STREET 
PHILADELPHIA 7, PA. | 
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tion on behalf of time-delay fuses to 
assist in keeping farm appliance mo- 
tors in operation for the duration. 

During the broadcast it was brought 
out that homemade water warmers 
and brooders can be assembled with 
little difficulty and at low cost. The 
former were described as simple ar 
rangements of weatherproof sockels 
and lamps, imbedding the lamp in 4 
watertight can using dry sand as 4 
filler. A brooder for 25 chicks could 
be made by using a 60- or LO0-watl 
lamp with a wire guard put in a card: 
board carton or small wooden box. 
expanding this design to serve 3! 
chicks if required. 
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(Here’s another ad in the series that brings a vital message to your customers.) 


In postwar planning... 





“i ANACONDA WIRE & CABLE COMPANY 
Chtrizal Whos 
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No MANUFACTURER can predict all the new prod- 
ucts he will make in the next decade. But he does 
know that new and improved methods of produc- 
ing them are already here—methods calling for 
increased use of electric power. 

That’s why far-seeing management is attaching 
such importance to adequate wiring .. . seeing 
that it’s a basic part of all postwar planning. They 
realize that tomorrow’s competitive position will 
depend more than ever on electric energy... and 
adequate wiring to harness it. 





HOW is just as important as WHAT 





Right now is the time to find out how your plant’s 
wiring system measures up... what it needs to 
meet postwar requirements. By all means, bring 
your electrical contractor and utility power en- 
gineer into the advance 
planning stage. Unwired 
planning will cost you a 
lot more than planned 
wiring. 224 





A. 
KEY TO POSTWAR BUSINESS 





HELP BRING VICTORY SOONER... BUY MORE WAR BONDS 


25 Broadway, New York 4... Sales Offices in Principal Cities 
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The increased use of instant starting ballasts for 
40 watt lamps has developed the need for a lam 

which will operate satisfactorily on such ballasts. 
Westinghouse engineers have now perfected a 


lamp for this purpose. 


This new 40 watt white Westinghouse Mazda 
Fluorescent lamp will have the same rated life 
when operated on the instant starting ballast that 
the standard 40 watt Westinghouse Mazda Fluo- 
rescent lamp now has when used with conven- 
tional ballasts and starters. 


It should be ordered only for use on the instant 
starting ballast and should not be ordered for use 
in installations having preheat starting. It will be 


specially marked and will have the same list price 
as the standard lamp. Limited quantities of these 
lamps will be available for shipment on and after 


May 1, 1944. 


New developments such as this typify the skill 
and resourcefulness of Westinghouse engineers. f 
Based on a persistent policy of product improve-f 
ment, they are the reason why the name “West-§ 
inghouse” has come to mean leadership in lighting, 


They are the reason, too, why it pays to recom- 
mend Westinghouse Mazda Lamps for every 
lighting application and installation. Westing.f 
house Elec. & Mfg. Co., Bloomfield, N. J. Plants} 


in 25 cities ... offices everywhere. 


Westinghouse 
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LET’S ALL KEEP BACKING THE ATTACK... BUY MORE WAR BONDS 
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Fluorescent Fixture 


Designed for use in offices, drafting rooms 
and other work areas, new fluorescent fix- 
ture offers several methods of hanging—sus- 
pension mounting, surface mounting, indi- 





Model 2044'' commercial fluorescent fixture: 
uses four 40-watt lamps; operating voltage 


0-125 v., 60 cycles, a.c.; higher voltages 
available. Mitchell Mfg. Co., 2525 Clybourn 
Ave., Chicago 1/4, Ill. 

vidually, or in continuous rows. Metal 
tracks, furnished with unit, are fastened to 
ceiling with toggle bolts or Ackerman; fix- 
ture slides into place on tracks. All-metal 
wireway channel and end pieces, finished in 
high-gloss, chip-proof white enamel. 


Bushing Cement 


ype 6-A‘’ bushing cement: melting point 
265 deg.; pouring temperature 400 deg. F. 
John C. Dolph Co., Department 20 68 
Er ae 3 


nmett Street, Newark 5, N. 


A bushing cement has been developed for 
sealing bushings, cable joints, boxes and 
instruments. It is said to be hard, non- 
caking, oil and water proof, to adhere to 
metal and porcelain, and to have a low 
coeficient of contraction. 


Welding Control 


Applicable for low-capacity spot welders, 
control unit when coupled with suitable 
transformer can be used with either welding 





+, 
ed 53 amp. rms, 230 and 460 volts, 50/60 
es. General Electric Co., industrial Con 
one Cro aaarbad N.Y 
Divis Sc ectady, N. Y. 
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tongs or a small bench welder. Two FG-172 
tubes control primary current of welding 
transformer and FG-97 tube controls the 
firing time. A calibrated time adjustment 
on front of panel provides either one-half 
cycle or any number of complete cycles 
from one to ten. The enclosed unit can be 
mounted on top or underneath the assembly 
bench. 


Solder 


Wire solder contains flux in longitudinal 
grooves on the surface. By this arrange- 


FLUX 
\ SOLDER 











SSS 


Ider: same diameter 
signations Red Stripe and 
r to color of fiux for 

tional Lead Co., |!! Broad- 


ment the flux is stated to liquefy and flow 
onto the work before the solder melts and 
in addition to provide a continuous flow at 
all times. 


Insulation 


Polythene plastic; white translucent; dielectric 
strength, step by step, 1,000 v.p.m.; power 
factor, 60 and i0® cycles, less than 0.0005. 
Plastics Department, E. I. du Pont de Ne- 
mours & Co., Inc:; Wilmington, Del. 


New plastic, manufactured by the poly- 
merization of ethylene is stated to be adapt- 
able for insulation of wires and cables, 
waterproof coatings, piping and gaskets. It 
can be extruded, injection molded, com- 
pression molded and calendered. In sheet, 
rod or tube form it can be machined, cut, 
blown, blanked or swaged. Some other 
properties are reported to be: tensile 
strength at —70, 77 and 170 deg. F., 5,000 
1700 and 700 psi; flexural strength at 77 
deg. F., 1700 psi; resistant to water, alka- 
lies, acids and oxygenated solvents. At 
present it is ayagble in powder form and 
in pound lots, 


i 
' 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 








Relay 


Suitable for plate circuit applications 
relay has two coils which may be connected 
in series for operation at one voltage or in 
parallel for a second voltage, or one coi! can 





Model "BOY" dual coil relay: power require. 
ment 0.5 watt; double contacts. Allied Con- 
trol Co., Inc., 2 East End Ave., New York 2 
N. Y. 


be used for operation while the other is 
used for holding. The semi-balanced arma. 
ture construction is said to withstand vibra- 
tion equivalent to 10 G. 


Resistors 


""Meg-O-Max" resistors: type "| 5 9/32 in. 
long, range from 3,600 ohms to 100 megohms: 
type ‘'2"', 9 25/32 in. long, range from 6800 
ohms to 100 megohms. Resistor Division, 
Sprague Specialties Co., North Adams, Mass. 


Resistors are formed of a series of pressed 
and sintered ring-shape segments electric- 
ally joined in such a way as to cause the 
units to be non-inductive. Finished units 
are encased in an hermetically sealed, 
rugged glass envelope provided with ferrule 
terminals. They can be employed as high- 
voltage bleeders as well as in measuring 
equipment, rectifier systems, high-voltage 
dividers and as broad accuracy meter multi- 
pliers. 


Fire Extinguisher 


Wheeled-type extinguisher has 100 |b.-of 
compressed carbon dioxide. Shielded nozzle 
is equipped with a long handle-grip and a 





"Model 100’' wheeled fire extinguisher. Wal- 
ter Kidde & Company, Inc., Belleville, N 
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The men illustrated above are three 
Electrical Engineers and a Purchasing 
Agent. These men collaborated in pre- 
paring the list of ‘‘Requisites for Light- 
ning Arresters’’ shown at the left. The 
list was recently published and dis- 
tributed by a leading Electrical Trade 
Paper. 


“No. 5 was unanimously voted most 
important. 


OPERATING MEN ASK FOR IT! 
HUBBARD AUTOGAPS HAVE IT!* 





the Answers 


Yes! High and low altitudes — high and low temperatures 
have not affected good performance. 


Yes! Made entirely of time-tested, durable material — 
virtually unaffected by each operation. 


Excellent laboratory performance confirmed by several 
years field experience. 


Yes! Multiple gaps in series containing no fusible 
= material. 


Field experience proves unchanging values over long 
period of service. Oscillograms are available. 


night well have written 
..Autogaps”’ 


DMPANY 


IFORNIA CHICAGO 
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Non-ferrous and 
Statutes FASTENING 


eadquarters 


HEADQUARTERS is “‘a chief place of busi- 
ness.’’ So... when you need non-ferrous 
and stainless fastenings, come to Harpers 
. the organization which specializes on 
the manufacture of bolts, nuts, screws, 
washers, rivets and specials made of 
Brass, Bronze, Copper, Everdur, Monel 
and Stainless . an organization not 
concerned with common steel fastenings. 
To serve fastening users, Harper stocks 
over 4280 different items .. . employs a 
large staff of engineers and field 
service men... and offers a vast 





fund of practical non-ferrous and BRASS 
stainless fastening ‘Know how.” BRONZE 
Sample this "Know how” by writing 
(on your letterhead) for a 4-color, COPPER 
84 page catalog. EVERDUR | 
THE H. M. HARPER COMPANY 
2611 Fletcher Street, Chicago 18, lil. MONEL 
BRANCH OFFICES: 
New York City * Philadelphia - Los Angeles STA INLESS 


Milwaukee * Cincinnati + Houston 
Representatives in Principal Cities 
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shunt-off valve which is said to permit op. 
servation of gas during changes of {ire. 
fighting position. Unit bears Underwriter,’ 
Laboratory B and C rating as suitabl+ {or 
flammable liquid and electrical fires. 


Resistance Meter 


+ . 
An electronic instrument, basically an a,c, 
bridge, measures resistances as ohms and 
impedances by comparison, changes as low 





Type "'G-710"" microhmmeter: measures from 
0.0001 ohm to | megohm. Tech Laboratories, 
7 Lincoln St., Jersey City 7, N. J. 


as 0.01 percent are readily indicated, it is 
claimed. Readings are taken from a decade 
and a meter is used as a null indicator. 
Contact resistance can be measured in re- 
lays, switches, joints and bondings. 


Indicating Light 


In a new lamp receptacle for either pane 
or switchplate mounting, the bulb is re 
cessed into the unit from the front of the 
panel so that the tip of the lamp exposed 
assumes the appearance of a lense. Exterior 
ventilation to the bulb is expected to pro- 
vide greater lamp-life. 


e "S-11" pilot light: accommodates stand 


ard |0-watt, S I! lamp bulb. The H. R 
Kirkland Co., Morristown, N. J. 
oe 
Relays 


Small multi-pole relays suitable for ele: 
tronic circuits have been designed for us 
where vibration is encountered, such as for 
vibration and acceleration conditions o! 
10 G. Contact pressure is 30 to 50 grams 





"Type 27" sensitive relays: | to 5 poles; cor 
tact capacity, up to 10 amp.; weight 4/2-6'/7 
oz. &-M Laboratories, Inc., 4326 North Knox 
Ave., Chicago, Ill 
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hn 1903 


a one-job oil was good enough... 








tor. ps OE yy 
(Above) 

granddaddy of the modern steam turbine. 
his 5,000 KW turbine-generator set of 1903 
intage operated at low steam temperatures and 
res... required no specially refined oil. 






















. (Right) 


—_— | a, AT 
Today’s speedy, high-temperature tur- sR UT) 
bines need an oil especially refined for Pfs ey hy i id] [bite 
turbine operation ... an oil that prevents ; | | Th 
rust, and at the same time has superior é HH 


oxidation stability. 


BUT TODAYS TURBINES NEED THIS 


( 1—That Prevents Rust 
ee 2s P 
SO, ‘SE TURBINE OIL! (* osisction stabiiy 





\ GENERAL-PURPOSE lubricating oil was carriers and other units of our fleets, under 


plenty good enough for those lumbering, 
old giants of yesterday. 


But to withstand the severe conditions en- 
countered in modern turbine operation, an oil 
must do 2 jobs at once: (1) prevent rust, (2) 
resist oxidation. It is this ability to do both 
jobs at once, to an unusual degree, that has 
built up for Shell Turbo Oil an enviable repu- 
tation for outstanding performance in every 
type of steam turbine operation. 


For over a year, Shell Turbine Oil has been 
used aboard battleships, destroyers, aircraft 


SHELL TURBO OIL 


operating conditions far more severe than any 
met on land. In fact, Shell Turbine Oil was 
the first of its type to be approved as meeting 
rigid U. S. Navy specifications. 

With performance records like this no tur- 
bine operator can afford to ignore the possi- 
bility of using Shell Turbo Oil in his turbines. 
Call in the Shell man now. 

Or, if there is not a Shell office near you, 
write: Shell Oil Company, Inc., 50 West 50th 
Street, New York 20, N. Y., or 100 Bush 
Street, San Francisco 6, California. 



























Type CW Air Break Switches 


@ Designed electrically and mechanically to provide 

more than just efficient performance—actually built 
to give life beyond the age of the substation. This 
Hi-Voltage CW Switch is attractive in appearance, 
involves low installation cost, offers ease of operation 
and unmatched dependability . . . 


Closing—the switch arm swings to the horizontal 
position in alignment with the contact—moves end- 
ways through opening of contact housing into contact. 


It is essential that a switch mechanism develops 
its most powerful leverages at the open and closed 
positions. Hi-Voltage accomplishes this with a 
completely housed linkage which controls the 
motion of the switch arm. 
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| tains engineering data for fractional hy 


| voltage drop, a method of selecting size © 
| inclosed ducts, and an illustrated typica 
































TECHNICAL LITERATURE 





PoLyTHENE—Typical properties and a de. 
scription of polythene, a_ thermoplastic 
which can be molded or extruded, are cop. 
tained in “Plastics Bulletin,” Vol. 6, 1944, 
issued by Pastics Department, E. I. du Pon 
de Nemours & Co., Arlington, N. J. 


Steam Tursines—A reference manual, 
“Single-Stage and Multi-Stage Mechanical 
Drive Steam Turbines,” deals with subjects 
such as basis of ratings, pressure and tem. 
perature standards, turbine load capac ities, 
overspeed protective devices, relief valves 
for turbine discharge connections, and speed 
governed by external devices. This twelve. 
page manual (Recommended Standards) 
should prove useful to users, consulting en. 
gineers and manufacturers. It is Publica. 
tion No. 43-88 issued by National Electrica] 
Manufacturers Association, 155 East 44jh 
St.. New York 17, N. Y.; price 50 cents 
per copy. 


Feep Water Controt—* Mechanical Feed 
Water Regulation for Boilers,” 6th edition, 
covers the principles of boiler feed water 
control and describes mechanical equipment 
to meet various operating conditions. Dif. 
ferential pressure control and feed pump 
control are also discussed. Numerous illus. 
trations, diagrams and chart reproductions 
are included in this publication obtainable 
from Northern Equipment Co., 1945 Grove 
Drive, Erie, Pa. 


Cuain Drives—A series of tables has 
been computed to shorten the time required 
for calculating center distances and chain 
lengths of chain drives operating over cut- 
tooth wheels. They are published in book 
1991, available from Link-Belt Co., 307 \. 
Michigan Ave., Chicago, Ill., or other offices 
of the company. 





Giossary—“Chemical Names and Terms 
Frequently Encountered in the Synthetic 
Rubber Industry” contains pronunciations 
and meanings of the more common chemical 
terms and some of the well-established 
trade names. The 8-page pamphlet may be 
obtained from Hycar Chemical Co., 335 
South Main St., Akron, Ohio. 


Vatves—A selection chart has a break- 
down of conditions to consider when select- 
ing valves and an explanation of what the 
conditions determine in the operation of a 
valve. An additional feature is the explanz- 
tion below the breakdown and also an ev 
ample which uses the facts brought out is 
the chart. Copies of the 114 x 17-in. card 
board chart are available from Reading 
Pratt & Cady Division of American Chair 
& Cable Co., Inc., Dept. S.P., Bridgeport. 
Conn. 


V-Bett Drives—A 44-page bulletin con 


Texrope V-belts and sheaves. Hp. rating: f 
are based on driven revolutions per minut? 
and on belt velocity. Also included ar f 
working formulas from which fractional hp. 
drives can easily be derived, as well as line 
drawings and selection tables. Bulletin & 
B-6249 is made available by Allis-Chalmer Ff 
Mfg Co., Milwaukee 1, Wis. : 


IncLosep Power Ducts—For resistanc’ 
welder instaliations, graphs for capacity 2% 


welder-distribution system, also data 0 
feeder and plug-in duct equipment are 10 
cluded in Bulletin 6000 issued by Square ) 
Company, 6060 Rivard St., Detroit 11, Mic! 





- Break 
i Dog Vacu c 
This Bovard “controls — 
oe operation. ee 
for additional cit 


Three B 
Switches ar 
NCCtion 








Constructed as a unit, the new Miami 
building illustrated above, includes three 
four-story shop and office buildings 
divided by two hangars. 


: ts 
ctric Produc 
td., Toronto, Ont. 


n All Princip 


BullDog El 
Canada, L 


Field Engineering Offices | 


Largest and costliest of all structures in the far-flung 
Pan American World Airways System is this giant main- 
tenance and office building—a monument to U. S. 
leadership in the skies. 

That BullDog electrical equipment is used to control 
light and power throughout this giant aircraft center is 
a tribute of which we are proud. 

Choice of switches, switchboards, panelboards for such 
great installations is not lightly made. Decisions are 
based on superior design, greater safety and depend- 
ability, longer life and lower upkeep cost. 

BullDog meets these requirements squarely and com- 
pletely — with the famous Vacu-Break principle which 
assures the most positive action, maximum safety and 
minimum wear. 

Whatever the electrical problems of your plant or 
offices, BullDog engineers can contribute to the results 
you want. Write today for a descriptive booklet giving 
full information. 


In addition to Vacu-Break Safety Switches, BullDog Electric Products Company manufactures a wide variety of 
Products for power distribution and control, including SafToFuse Panelboards, Circuit Master Breakers, Switchboards 
and the three famous Bus Duct Systems — BUStribution DUCT, for “plug-in” power, Universal Trol-E-Duct, for flexible 
lighting, and Industrial Trol-E-Duct, for movable “loads.” 
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“We're 
in the Picture’ 
—says *Romey 


Here’s a glimpse down one corridor 


of our bare wire mill. 


We have adequate capacity for solid 
and stranded conductors in bare and 


weatherproof. 


Send us your orders now. 


SALES OFFICES 


NEW YORK 17, N.Y. 

CHICAGO 6, ILL. 

BOSTON OFFICE 
Marshfield Hills, Mass. 


CLEVELAND 14, OHIO 


PITTSBURGH 19, PA. 
RICHMOND 24, VA. 
PHILADELPHIA 7, PA. 
LOS ANGELES, CALIF. 


DETROIT 2, MICH. *Copr. 1944 RCC 


See Your Telephone Directory 
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L-M Subsidiary Makes 
New Appointments 


Line Material Co., Milwaukee, has an- 
nounced several changes in the manage- 
ment of L-M subsidiary at East Strouds- 
burg, Pa. 

Williams L. Owens, general superin- 
tendent and secretary of Line Material 
Co. of Pa. was elected vice-president and 
general manager. Clarence W. Rubow, 
treasurer and director of purchases, has 
assumed in addition the position of as- 
sistant general manager. R. P. Balmer, 
chief accountant of Line Material Co. 
of Pa., was made secretary. 


> Frank J. MEISTRELL, secretary of the 
Union Electric Co. of Missouri since 
1940, has resigned to become associated 
with the New York law firm of Donovan, 
Leisure, Newton & Lumbard, with which 
he was formerly connected. Mr. Meis- 
trell is a graduate of Princeton Univer- 
sity and received a law degree from 
Harvard. Eucene SHaptro, assistant 
secretary, has been named acting secre- 
tary of the company. 


PM. C. HANcock, a veteran of 34 years 
with the Washington Gas & Electric Co.. 
has been appointed superintendent of 
the company’s distribution system in 
Tacoma to succeed the late Joseph H. 
Harris. Prior to his appointment to the 
Tacoma position, Mr. Hancock had been 
manager of the company’s Gray Harbor 
branch, 


PJoun M. Sattinc, Underwriters’ 
Laboratories, Chicago, has recently re- 
turned to his former duties as assistant 
superintendent of label service. Since 
1942 Mr. Salling has served as senior 
industrial specialist in the fire equip- 
ment section of the safety and technical 
equipment division of WPB, Washing- 
ton, D. C. 


> Morton E. Youatem has been ap- 
pointed counsel to the public utilities 
division of the Securities and Exchange 
Commission to succeed Rocer S. 
Foster, recently made solicitor of the 
commission. Mr, Yohalem joined the 
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SEC in 1938, serving first as an attorney 
on corporation reorganizations under 
Chapter X of the Bankruptcy Act and 
more recently as special counsel in the 
office of counsel to the public utilities 
division. 


L. L. Perry Heads Post-War 
Planning Committee 


To help utilities in Iowa provide addi- 
tional employment in the post-war era, 
the Iowa Utilities Association has re- 
cently formed a post-war planning com- 
mittee headed by L. L. Perry of the 
Interstate Power Co. and assisted by co- 





chairman G. V. Lonnecker of lowa Pub- 
lic Service Co. and H. D. Makeever, 
Peoples’ Gas & Electric Co. 

The full committee of 25 met at Des 
Moines, Iowa, recently and decided to 
hold a two-day post-war sales confer- 
ence at Des Moines on June 19-20. Pro- 
gram plans will be announced later. 

Other members of the committee are: 
R. Ingham and M. L. Nolan of Central 
States Electric Co.; E. G. Nichols, J. P. 
Walters and H. G. Mead of lowa Elec- 
tric Light & Power; E. F. Miller and J. 
M. Hollingsworth of Iowa-Illinois Gas & 
Electric; J. Schilling, J. F. McLaughlin 
and H. Reeves of Iowa Power & Light 
Co.; D. Raymond, V. Myers and C. A. 
Nordstrom of Iowa Public Service Co.; 
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G. T. Perrine and V. C. Price of lowa 
Southern Utilities Co.; E. M. Ruede of 
Nebraska Power Co.; L. G. Johns, Cen- 
tral States Power & Light Co.; M. A. 
Harpster and H. J. Reiber of Peoples’ 
Gas & Electric Co.; P. Naney and C. A. 
Hummel, Interstate Power Co.; and W. 
R. Blake of Iowa Utilities Association. 


New Officers Elected 
By General Radio Co. 


Melville Eastham has retired from the 
presidency of General Radio Co., Cam- 
bridge, Mass., but will continue as a di- 
rector and for the present will garry on 
his responsibilities in charge of research 
and development with the title of chief 
engineer. Harold B. Richmond, a con- 
tinuing director, has been elected chair- 
man of the board and of the company’s 
management committee. 

Errol H. Locke, a director and. for- 
merly vice-president, has been elected 
president. Frank L. Tucker, a new di- 
rector and formerly comptroller, has 
been elected treasurer and secretary. 
Henry S. Shaw, formerly chairman, will 
continue as a director. Arthur E. Thies- 
sen, formerly commercial engineering 
manager, has been named vice-president 
in charge of sales, and Charles C. Carey, 
formerly superintendent, has been made 
vice-president in charge of manufactur- 
ing. 


> H. H. Pearson has been appointed 
industrial power representative of the 
southeast division of the Alabama Power 
Co. on a full time basis. This work was 
formerly handled by the division super- 
intendent in connection with his other 
duties. Mr. Pearson was formerly meter 
superintendent of the southeast division. 
He joined Alabama Power in 1925. 


> WittiaM M. Hickey has been elected 
a director of the Niagara Hudson Power 
Corp. Mr. Hickey is president and a 
director of the United Corp. 


> W. P. SHarrer has been appointed 
district manager of the Southern Cali- 
fornia Edison Co., at Pasadena, succeed- 
ing C. M. Campbell, who will be Santa 


Monica district manager. 


> Josern W. Barker, dean of Columbia 
University’s School of Engineering, re- 
ceived an honorary doctorate of laws at 
the commencement exercises of Union 
College, Schenectady, N. Y. 


> Dorsey R. SmitH, manager of mer- 
chandising and domestic gas and electric 
sales of the Consolidated Gas, Electric 
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The swift release of carbon dioxide against sudden fires is so sim- 
ple with the sensationally new SQUEEZ-GRIP valve that women 
workers can operate it easily and effectively. With this modern 
C-O-TWO release valve anyone using it merely closes his hand 
to operate the release lever, just above the’carrying handle, and 
carbon dioxide, the fastest non-damaging fire extinguishing agent. 
knocks out a fire in split seconds. Even while carrying a 15 pound 
extinguisher—no need to set the cylinder down to operate it— 
C-O-TWO gas can be discharged or stopped as quickly as you 
can close or open your hand. Time is saved... gas is saved ... prop- 
erty is saved. SQUEEZ-GRIP is Safer—It’s Faster. 





C-0-TWO FIRE sateen COMPANY 


NEWARK I, NEW JERSEY 


the Principa 











Light & Power Co., Baltimore, Md., has 
retired after 40 years of service. He has 
been succeeded by Cuester S, Sracx. 
POLE, who has been assistant manager 
since 1928. 


Allis-Chalmers Reports 
Changes in Personnel 


Announcement has been made by the 
Allis-Chalmers Manufacturers Co. of the 
appointment of James H. Pestalozzi as 
regional engineer with headquarters jn 
San Francisco. For several years Mr. 
Pestalozzi has been working on the com. 
pany’s marine developments, specializ. 
ing in main drive and generating equip. 
ment. His new duties will be supervi- 
sion of engineering procedure in nine 
western states. 

C. T. Hurd will be northwestern cen. 
tral station specialist, with temporary 
headquarters in Seattle. His territory 
will include the state of Oregon, Wash 
ington and Montana. 


> Wittiam F. Friscu has been ap- 
pointed superintendent of the lightning 
arrester, cutout and load ratio contro! 
sections and Hucu R. McKean, super- 
intendent of the capacitor section, in the 
manufacturing division of the Pittsfield 
(Mass.) Works of General Electric. Mr. 
Frisch was formerly connected with the 
company’s Fort Wayne (Ind.) Works, 
and has been at Pittsfield since 1927. 
Mr. McKean became a student test engi- 
neer at Pittsfield in 1923, spent 16 
years at the Schenectady Works and 
then returned to Pittsfield as operating 
manager of the local division of the 
plastics department. In 1942 he was 
transferred to special assignments in 
the general superintendent’s office. 
Ralph L. Hatch will serve as assistant 
superintendent under Mr. Frisch and 
Alpheus C. Bemis in a similar post un- 


der Mr. McKean. 


> Frank M. Tart, president of the Day- 
ton Power & Light Co., Dayton, Ohio, is 
celebrating his fortieth year with that 
utility. The company’s employee publi- 
cation, “Forward,” observed the occa 
sion by dedicating the February 29 issue 
to Mr. Tait. 


> WittiaM C. Pinte, formerly assistant! 
sales promotion manager, has been ap 
pointed assistant advertising manager 
in the office of John P. Waters, manager 
of lighting division advertising of Sy! 
vania Electric Products, Inc., in Ne¥ 
York. Joun B. STEVENSON, formerly i 
the Boston sales office, is the new assist: 
ant advertising manager in the same di 
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Engineering Resourcefulness 


_a “plus” for your structural jobs 


unsurpassed background of structural €x- 
means that each project, no 


I URING the many years we have fab- 
or how small, will receive 


ed and erected steel structures perience. It 
matter how large 
the same painstaking care in planning, fab- 


ricat 
for the electric power industry, one charac- 
teristic of American Bridge service has had 
more to do with the success of the jobs we 
have handled than anvthing else. It isn’t 
4 tangible factor. We can't write it into ga 
contracts. But every project benefits from it. This same resource 


You may have heard it called engine 


rication and construction. 

Engineering resourcefulness gave our OT- 

nization its worldwide scope of operation. 

fulness now is enabling 

ering us to serve the wal needs of oul country in - 4% 
numerous Ways, including even the manu- Rees 
of high-precision military equip- 
rtunity. But when > . 


resourcefulness. 

What is this quality worth to you? .-- facture 
American Bridge ment. We value this oppo 
eturns, you'll find us “doing business 


“ 
* 


It means that every job 
undertakes—whether it is the steelwork for 
a generating station, the towers for a trans- 


peace © 
at the old stand” as fabricators and erectors 
mission line, a substation structure, or an of structural steel, better prepared than ever 


electrification project—will profit from an to serve your post-wal needs. 
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CABLE PROTECTION... 


Vital Factor in Sound Postwar Planning 
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Plans for postwar construction — to be truly constructive — must take 
into account three important factors regarding electrical service. 

First, revolutionary changes prophesied for tomorrow will emphasize 
American industry’s dependence on the utilities for light, power and 
communications service. Second, the assured continuity of these vital 
services will demand complete and lasting cable protection. Third, to- 
morrow as today, such protection will be best provided underground— 
in Orangeburg Fibre Conduits — Standard for main lines — Nocrete for 
feeders, laterals. 


IMPORTANT ORANGEBURG FEATURES: 
Non-metallic—does not corrode. Impermeable—no leaks, no in- 
filtration of ground moisture (acid or alkaline). Ample mechanical 
strength resists breakage. Smooth bore does not score or damage cable 
sheath. Tight joints quickly made. Light weight means easier handling. 

Assembles and installs faster. Write for literature today! 


THE FIBRE CONDUIT COMPANY - ORANGEBURG, NEW YORK 
Distributors: 


GENERAL ELECTRIC SUPPLY CORP. GRAYBAR ELECTRIC Co., INC. 


rc FIBRE CONDUIT 


OCRANCEBU 


ORANGEBURG 


WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT, 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ELECTRICAL FIBRE 
CONDUIT .. . ELECTRICAL UNDERFLOOR DUCT SYSTEMS .. . AND 
FIBRE PIPE FOR NON-PRESSURE USES. 
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vision, in charge of the advertising offic, 
at Salem, Mass. He succeeds Jy); R 
Durry, who has become manager of ep, 
ployee activities in the company’s indy. 
trial relations department. A native of 
Nahant, Mass.. and a graduate of Bostos 
University, Mr. Pirie was advertising 
manager of the Lynn ( Mass.) Gas § 
Electric Co. for eight years and [ate 
advertising manager of appliances fo 
the Waring Corp. before joining the 
Sylvania sales department in 194]. Mr. 
Stevenson was associated with Westing. 
house before he joined Sylvania. : 


Pacific Electric Motor 
Elects New Officers 


Changes in management owing to the 
recent death of its president, Walter D. 
Vance, have been announced by the Pa. 
cific Electric Motor Co., Oakland. Calif 
Frank E. Boyd. partner of Mr. Vance. 
becomes president. Mrs. Lina K. Vance. 
widow of Mr. Vance. will be vice-presi. 
dent and W. D. Vance, Jr., secretary. 
treasurer. G. R. Duncan has been made 
executive engineer in charge of engi- 
neering and sales. 


> J. Paut Oxtver has been appointed 
administrative technical assistant of the 
research division of the Cardox Corpora- 
tion, Chicago. A graduate of the Uni- 
versity of Iowa, Mr. Oliver has been 
superintendent of the Cardox electro- 
chemical plant at Claremore, Okla.. for 
the past two years. Dr. Lawrence \. 
Liccett succeeds Mr. Oliver as plant 
superintendent. Dr. Liggett received his 
doctor’s degree from Iowa State College 
where he was formerly an assistant in- 
structor of analytical chemistry. Dr. 
James A. Taytor has joined the re. 
search division of Cardox Corporation 
as chemical engineer. 


© CHARLES SCHWARZLER has been ap- 
pointed manager of the export depart: 
ment of The Foxboro Co., Foxboro. 
Mass.. succeeding the late Henry B. 
Moelter. Formerly manager of the sales 
promotion department, Mr. Schwarzler 
has had ten years of experience in th 
application, promotion and sale of Fox- 
boro instruments. 


> Ira B. Stierer has been appointed a+ 
sistant to the vice-president in charge 0! 
industrial relations for the Westinghouse 
Electric & Manufacturing Co. Mr. Ste: 
fel has been manager of industria! rela 
tions at the company’s East Pittsburg! 
Works since 1937. His new headquat- 
ters will be in downtown Pittsburgh 
Since joining Westinghouse in 19!2 4 
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een } : < : ‘ . ‘ P Protect War Industries 
a One major fire in a war industry —or fires in such key industries as: Air- 1h Giacetiiilas ei cuidied tenes 
for V4 small fire that results in crippling planes, Airplane Parts, Armor Plate, built-in piping systems . . . supplied 
\ padamage by the extinguishing medium = Aviation Carburetors, Aviation holding tone (if required) of liquid 
lant [i 2y deprive our fighting forces of | Engines, Cold Strip Steel, Electric Casdex OD». 
‘hic (vital equipment. Power, Engine Parts, Forgings, ——— ee 
ng : bcs , . > : neal 
lege For those critical hazards where : tr — oho es I ee @ Reducing oxygen content of the at- 
. . > > 4 w > mtrat 
in. [iffire could stop all production, might Ta ke T nk Ex ‘roducts, Solvents, cae ter cebeden, aed: . 
Dr. fadestroy your entire plant, Cardox Se oe © Cooling combustibles and fire zone 
me oe “1: i . igniti t t ece 
re. [aFire Extinguishing Systems afford If you would like more detailed Se eee a cee 
: pe : . - = : @ Extinguishing fire quickly and com- 
tion FMaximum protection. information on how Cardox Systems pletely without damage from extin- 
wrovide engineered fire protection for SRS Se 
HOW CARDOX SYSTEMS PERFORM f 7 eng il fire } ef} d ect i 
You can protect one or numerous i i ry ee ae ee ee CARDOX— CO, Systems with 
D- * . . c —W > T 4 
a] hazards of like or diverse nature with ee d fo Ocll 2 wig 9 a aa Enhanced Fire Extinguishing 
rt- ‘ ’ ’ . ° ‘ > coo ne 
- Cardox System. Tons of liquid CO, Ce ee, Performance 
- maintained at a controlled low tem- fe * * A.Uniformity of COz characteristics. 
. §@perature in a single storage unit... © Bites soto with oul- 
ales Sa ak ° ; i q or e effect. 
rer Mec eGd in timed, mass discharge EaRDOX CORPORATION | C.Accurate projection of CO: through 
¥ i1rougn Dullt-in piping systems... greater distances. 
the ? " z 7 BELL BUILDING*eCHICAGO 1, ILLINOIS a 
= mother the fire and cool combusti- Pee = Siig a. J ese Oink Reta, 46 maatied, enn 
"OX . o.2 ‘ ict o po eee 
* Bibles belowre-ignition temperature. So ee ae arene cite quickly from 2 cingle tank holding 
° s 2 Detroit + Cleveland «+ Atlanta «+ Pittsburgh tone of taald Gardex OD: 
apidly is the Cardox Co, discharged San Francisco . Los Angeles + Seattle > ‘xd 
—in tons for large fires, in pounds 
* Bifor small ones—that the actual burn- 
°° Bing time can be cut down to a very 
ust Bifew seconds. 
ela 2 Because there is no damage by the 
roh Eeek!inguishing medium, men and ma- 
ar (eelines are back at work quickly. 
i Cardox Systems are preventing in- 
) as erruption to vital war production b 
P y NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
: 
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« » « to the members of the Signal Corps, 
United States Army, for their great achievements 
in the field of military communications. On every 
front, from the development laboratory to the most 
remote outpost, they are doing their job superbly 
well. . . . Hallicrafters employees are proud of the 
part they are privileged to take in the design and 


production of radio equipment for the Signal Corps. 


hallicrafters ravi 
\isz BUY MORE BONDS! 


THE HALLICRAFTERS CO, MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, VU. S. A. 








a member of the company’s grad jate 
student course, he has been success, ely 
assistant superintendent of coils and jp. 
sulation, assistant superintendent o/ the 
motor division, superintendent of :j]] 
and foundry, and manager of Feder 
Division No. 1. In 1938 he was awarded 
the company’s order of merit for his 
achievements in the field of employee 
relations. 


> Worth Burrete has been placed ijn 
charge of the engineering department 
of the Berkshire Fine Spinning Associ. 
ates, Inc., Providence, R. I., having been 
connected with the company for some 
years as a mill engineer. He succeeds 
the late Howard A. Stanley, who had 
previously been connected with the New 
England Power System, Boston, and for 
a time was general manager of the Fall 
River (Mass.) Electric Light Co. 


PW. H. FeLtpMANN, vice-president and 
general manager of the Electric Ma- 
chinery Mfg. Co., Minneapolis, Minn. 
since 1940, has been elected president 
and general manager of the company. 
Siras McCuure, president since 192), 
was elected to the chairmanship of the 
board of directors. Mr. Feldman has 
been associated with Electric Machinery 
for 22 years, having been in charge of 
district sales at Cleveland and Chicago 
before his appointment as general sales 
manager in 1927. In 1936 he was elected 
a director of the company, and in 1937 
was made vice-president in charge of 
sales. 


> A. H. Harpwick has joined the execu- 
tive sales staff of the International Re 
sistance Co. Mr. Hardwick is well known 
throughout the radio and electroni: 
fields, having been associated in the re- 
sistor industry for the past 16 years with 
Hardwick, Hindle, Inc., of Newark. \ 
J., whose presidency he relinquishes to 
assume his new duties. 


> B. K. Wickstrum has been appointed 
Pacific Coast sales manager of Sylvania 
Electric Products Inc., for its lighting 
products. Mr. Wickstrum will have two 
assistants, C. W. Dickinson, manager o! 
the Northwest division with headquar 
ters in Seattle, and G. W. Field, man 
ager of the California division, which 
includes Nevada, Utah and Arizona in 
addition to California. 


> Apo-pn FRANKEL has been appointed 
to head the Westinghouse lamp divi- 
sion’s electronic tube sales department. 
Bloomfield, N. J., which in two years 
has expanded its annual business by 20 
times. Entering the advertising depart: 
ment in Bloomfield in 1917. Mr. 
Frankel later transferred to advertising 
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Shortly after Pearl Harbor, our engineers rec- 
ommended changes in the permanent magnets 


1- used in the GN-38 generator of the Signal 


e- Corps’ field telephone, because the material 
: then employed contained a high percentage of 
. cobalt, the supply of which was limited. 

h Our engineers designed a new permanent 


magnet which exceeded specifications, yet has 
resulted in savings of more than: 


@ 150,000 pounds of cobalt 


@ 140,000 pounds of other 
critical materials 


@ Y2-pound in weight per 
generator 


@ 25,000 man-hours 


PERMANENT MAGNETS MAY DO 





al 


Savings! 


These savings are typical of the many benefits 
which have been realized through modern per- 
manent magnet engineering. Because of our 34 
years of specialized experience in this one par- 
ticular field, our organization has played a lead- 
ing role in designing and manufacturing perma- 
nent magnets for ever-increasing numbers of 
electrical and electronic devices for land, sea 
and air warfare. 

This unusual experience should 
prove valuable to you in solving your 
engineering problems ...and our 
engineers will be pleased to consult 
with you. Write us, on your letter- 
head, for the address of our office 
nearest you and a copy of our ‘‘Per- 


@ $1,000,000 in cost Photo Courtesy Kellogg Switchboard&Suppiyco. Manent Magnet Manual”’. 


Help Win the War in '44— Buy War Bonds! 





She 


: INDIANA STEE 


Copyright 1944—The Indiana Steel Products Co; 


IT BETTER 





ZL PRODUCTS 


Company 


0 
f * SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 & 


6 NORTH MICHIGAN AVENUE 


°e CHICAGO 2, ILLINOIS 
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Years of specialized research have enabled Slater illumination 
engineers to meet the need for better light. Maximum efficiency 
of each Slater Lamp plus long life are the result of sound engi- 
neering, precision manufacture, and never any compromise with 
quality. Scores of tests and inspections of each lamp assure unfail- 
ing performance for the rated lamp life, under all conditions. 
The fact that Slater Lamps are used exclusively 
throughout New York City . . . and in many 
other large and small municipalities . . . attest to 


their satisfactory service record in providing better 





light for better traffic sight. Write for Catalog. 


Siarer Execrric & Mre. Co. 


BROOKLYN, NEW YORK 


MANUFACTURERS OF STREET LIGHTING LAMPS, 
AND PRECISION ELECTRONIC TUBES 











Better Trafhic Sight 








headquarters in New York City. [py 
1935 he was named merchandising map. 
ager of the lamp division, in 1939 +. 
turned to the Bloomfield Works 
manager of special products sales and jn 
1942 became assistant manager of jhe 
special products commercial depart. 
ment. Last year he was ‘appointed staff 
assistant to the manager of the lamp 
division. 


> Hersert J. Leupotp has been ap. 
pointed assistant superintendent of the 
testing department, Simplex Wire & 
Cable Co., Cambridge, Mass. He has 


been associated with the company for 


| 20 years. 


> Frep INcRAHAM has retired as man- 
ager of operations. of the Chicago dis. 
trict of the American Steel & Wire Co.. 
after more than 50 years association 
with that organization. Harry H. Lum. 
LEY has been named Chicago district 
manager to succeed Mr. Ingraham. Mr. 
Lumley has been assistant manager of 
operations in the Chicago district. since 
1940. W. E. Macktey has been ap. 
pointed manager of the manufacturers 
sales department of the New York office. 
F. E. Warp has been named manager 
of sales at Buffalo, N. Y.. succeeding 
Mr. Mackley. while F. L. Nonnenmac- 
HER has been made assistant manager 
of the manufacturers sales department 
in New York, replacing Mr. Ward. 


> Epwarp J. Herzoc, recently returned 
from Venezuela where he was regional 
supervisor for the Caribbean Area, has 
been appointed manager of the oil and 
mining division of the Westinghouse 
Electric International Co., New York. 
In his new position, Mr. Herzog will di- 
rect all sales to the oil and mining in- 
dustries outside continental United 
States and Canada. He succeeds Kvs- 
sELL D. HEATH, who resigned to organ- 
ize his own company. 


>J. W. Bryant, formerly with the radio 
division of the Missouri State Highway 
Patrol. has joined the General Electric 
Co.’s electronics department, and will 
be located at the company’s Chicago 
office. He will assist users of emergency 
communication equipment in the selec- 


| tion and installation of equipment for 


their needs in the central region of the 
United States. 


> R. W. Owens has been appointed as- 
sistant to the president of Elliott Com- 
pany, Jeannette, Pa. A native of Morris. 
Ill., Mr. Owens received his technical 
education at the University of Illinois 
before joining the staff of Westinghou-= 
in 1915. Successively a section engi- 
neer, manager of the industrial motor 
engineering department, general man- 
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@=_ SERIES 4101 WITH 48 SPRINGS 


BASIC CONTACT FORMS 
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FORM D 
Make Before Break 


FORM E 
Break-Moke-Break 





Each day the utility industry is finding new uses for the 

| Mossman 4101 Heavy Duty Lever Switch as a control switch. 
Because it can be supplied in combinations as high as 48 
springs (12 springs per pile-up, 24 springs per position), the 
Mossman 4101 permits a versatile control set-up of almost 
unlimited circuit arrangement. 


Some of the unusual applications in the utility field are: 
® Indication in remote control or telemetering circuits. 
® Supervisory control circuits in load dispatching. 


® Communication control circuits in utility and industrial 
plants. 


® Testing and calibration in meter departments and for 
tube testing. 


UTILITIES FIND MANY CONTROL JOBS FOR 
Mossman 4101 Heavy Duty Lever Switch 


This switch can be furnished in any of the six basic contact 
forms illustrated above, or any combination thereof, for 
specific applications. The standard heavy duty contacts are 
of 3/16” diameter fine silver rated at 10 amperes, 110 volts, 
A.C., non-inductive. Extra heavy duty contacts are of 5/16” 
silver alloy—20 amperes, 110 volts, A.C., non-inductive. 
Breakdown rating of springs to ground is 2000 volts— 


alternating current. 


Your engineers should have our new catalog which pictures 
and describes the 4101 Switch, and the full line of Mossman 
precision electrical components, including many types of 
heavy duty, multiple circuit lever switches, turn switches, push 
switches, plug jacks and special switching components. We 
will be glad to send as many copies.as you require. 


DONALD P. MOSSMAN, Inc., 6133 N. Northwest Highway, Chicago (31), Illinois 


MOSSMAN 
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For More Effective Insulation 
at these 


3 Vital Points 


7 BUS BAR INSULATION—INSL-X #11 
A 2 mil coating increases current carry- 
ing capacity of bus by over 27%. 
Dielectric strength 2000 v/m in thin 
layers—Highest emissivity. 

2 SWITCH BOX INSULATION 
INSL-X +33 
Tough. Acid, oil and grease resistant. 
Waterproof. Recommended for irregu- 
lar surfaces, live parts, terminals, etc. 


3 FLEXIBLE WIRE COATING 
INSL-X +22 
Stretches to double its length without 
breaking. Flexibility without loss of in-° 
sulating value. 


JUST OFF THE PRESS 
Latest Manual W on Insulation Meterials Free. Write Today 


THE INSL X CO.. Inc. + 857 Meeker Avenue + Brooklyn, N.Y 
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ager of industrial engineering, and man. 
ager of the motor division in complete 
charge of engineering, manufacturing 
and sales, he brings to Elliott Company 
28 years of practical design experience. 


OBITUARY 
E. Lovette West 


E. Lovette West. who retired in 1929 
as vice-president of the Niagara Hudson 
Power Corp., died of heart disease at his 
home in Bronxville, N. Y., on March 7, 
He was 68 years of age. Mr. West was 
born in Lakeville, N. Y., and was grad. 
uated from Cornell University in 1900. 

After spending eight years with J. G. 
White & Co., Mr. West became general 
manager of the Colorado Power Co.. a 
position he held for four years. He was 
identified with the New England Power 
Co. 1912-14, and then for fifteen years 
served as president of the Metropolitan 
Edison Co., Reading, Pa., as well as 
president of the W. S. Barstow Manage- 
ment Association. During the latter part 
of this period he became a director of 
the General Gas & Electric Corp. and a 
vice-president of the Niagara Hudson 
Power Co. 


> Tuomas E. Campsie t, lifetime leader 
of Arizona and Colorado river affairs 
and twice governor of the state, died 
March 1 in Phoenix at the age of 66. 
He was elected governor in 1918 and 
1920. In 1917 he helped organize the 
League of the Southwest, the first or- 
ganization of Colorado river basin 
states. After the war, Governor Camp- 
bell was chairman of a meeting of the 
governors of the seven states which 
drew up a resolution enabling legisla- 
tion by Congress for the Santa Fe com- 
pact authority. Since 1922 when Ani- 
zona signed the compact, he had urged 
its ratification by the state, a wish ful- 
filled during the last special session of 
the legislature ten days before his 
death. 


> Henry Reeves. manager of the Union 
Electric Co. of Missouri at St. Charles, 
died suddenly from a heart attack at his 
home in that city on February 16. Mr. 
Reeves was 55 years of age. 


> Newton S. TAytor, an executive in 
the switchgear and control division of 
the Westinghouse Electric & Manufac- 
turing Co., died on February 21 at his 
home in Wilkinsburg, Pa., after a long 
illness. He was 55 years of age. A na- 
tive of Lancaster, Ky., and a graduate of 
the University of Kentucky, Mr. Taylor 
entered the student course at the West- 
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Time alone can prove how good capacitors are. The enviable reputation of 
Tobe Capacitors for long life rests on an almost complete absence of “returns”. 
Such things don’t “just happen”. Back of Tobe Capacitors are constant 
research, specialized manufacturing experience and rigid inspections. Ratings 


are always on the conservative side. 


Whatever your condenser problems, we invite you to put them up to our 


engineers. You will receive prompt service and close co-operation. 


LONG LIFE ASSURED 








A small part in Victory today... A BIG PART IN INDUSTRY TOMORROW 
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inghouse East Pittsburgh Works in 190 
At its completion, he became a membhy 
of the switchboard sales departmen 
Except for a few years in Denver, Colo 
where he was a switchboard specialist, 
Mr. Taylor has been located at East 
Pittsburgh for 35 years, serving as ma) 

ager of the switchboard section, head «| 
the large oil circuit breaker and switc! 

board section, manager of switchgea 

apparatus and, more recently, supervis: 

of switchgear order service. In 1942. 
Mr: Taylor received the Westinghouse 
Order of Merit for his outstanding work 
| in speeding delivery of circuit breakers 
| and other equipment to the U. S. Navy 
| and war industries. 


> JoHn CAMPBELL, organizer and for 
; 31 years superintendent of the special 
— alloy, actually stronger than steel. service department, Boston Edison Co.. 
died at Reading, Mass., March 6. He 
was born in Charlestown, Mass., 70 
years ago. and was widely known in 
the eastern utility field. Mr. Campbell 
fob ate Mz-30-5 0) atop at-Mbatohbt-ool-\- Ma dabdoh bled atolbt: | retired in 1999, 


the world. paBlllty 
Blackburn Connectors are made E MY, 
N 


Yes, Blackburn Connectors are tiny WO Mnolo oat -5¢-Medohtbalol-1c ME 200 alo} ab abled << 


gadgets, but millions of them are in ob 4-1 A) Lolo ab bal -to ME dolled Kol-1- ME co) (3 dob alet--e 


important daily use by the electrical Full threads on screw. 


> WirtiaMm J. Davis, Jr., retired Gen- 
eral Electric consulting transportation 
engineer, died February 2] at Ellis Hos- 
pital, Schenectady, N. Y., after a long 
. illness. Mr. Davis retired in 1930. after 
JASPER BLACKBURN PRODUCTS CORP. more than 35 years of service. Born in 

Main and Clinton Sts., St. Louis 6, Mo. Louisville, Ky., Mr. Davis was gradu- 
ated from Rose Polytechnic Institute in 
1892 and was first employed by General 
Electric in the company’s test course at 
Lynn, Mass. In 1921 he became identi- 
fied with the company’s railway engi- 
neering department at Schenectady. 
When that department became known 
as the transportation engineering de- 
partment in 1929, he was named a con- 
sulting engineer to the then new depart- 
ment engineer, H. L. Andrews, who is 
now a company vice-president. 


$ 
rood aah o)(-5<-J6 mito) MB able falt-ted-baleadaMlele) oh ol-34 co 


Over 75 Conveniently-located Jobbers’ Stocks 








> Bevis Loncstretu, president of the 
Thiokol Corp., Trenton, N. J.. manufac- 
turer of synthetic rubber. died on March 
1 at Roosevelt Hospital. New York, after 
an operation. He was 50 years old. Mr. 
Longstreth was born in St. Louis. was 
graduated from Princeton University in 
1915 and then attended Harvard Law 
School. Twenty years ago he founded 


the Thiokol Corp. 


> Harotp R. Wake, secretary of the 
Aluminum Co. of Canada, Ltd., died in 
a hospital in Charlotte, N. C., on March 
2 in his fifty-third year. A native of 
Genoa, Neb., Mr. Wake had been asso- 
ciated with the aluminum industry since 


his graduation from the University of 





@ |f Page Chain Link Fence safeguards your property, now is the time to have it inspected, Nebraska. His first connection with the 

and reconditioned if necessary. Its protective life can be extended by the Page Fence Aluminum Co. of America was at Alcoa, 

° distributor near you. He is a responsible, local business man with long experience. Consult Tenn. Later he was at the company’ 
him about all fence plans—present and future—including fence styles, engineering, Badin plant in North Carolina and then 
erecting, repairs and moving. Write for FENCE FACTS and we will send name of Association he was transferred to Arvida, Que. He 

member nearest you. Address PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pa. moved to Montreal in 1937 on being 

PRODUCT OF PAGE STEEL & WIRE DIVISION— AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. appointed secretary. 
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Micro Switch Operating Principle 
sion member, the cantilever force overcomes the vertical 
force supplied by the compression members and the free 
end of the spring “A” snaps the contact from one stop to 
the other with lightning-fast speed. Snap action in the 
reverse direction occurs when the deformation of the 
tension members of the spring by plunger "'E”’ is removed. 


The operating principle of the Micro Switch as illus- 
trated here is simple and fundamentally correct. The 
long member of the one-piece spring “'C” is supported 
as a cantilever at ""M."’ The two shorter compression 
members of the spring rest in specially shaped (pat- 
ented) V's. When the plunger "'E"’ deforms the long ten- 













MICRO SWITCH 


PROVIDES LIGHTNING-FAST 
SNAP-ACTION CONTROL OF 
ELECTRIC CIRCUITS 


Gives Reliable and Positive Operation, Accurately Repeated, Over Millions of Cycles 


Micro Switch is Underwriters’ listed and rated at 1200 
V.A., at 125 to 460 volts a.c. Capacity on d.c. loads de- 
pends on load characteristics. A wide variety of basic 
switches and actuators provides characteristics varying 
from high vibration resistance to sensitivity requiring only 
2/1000 ounce inches of operating energy. 


Experience of utility engineers with millions of Micro 
Switches in a great variety of applications has shown per- 
formance ability and operating characteristics never before 
found in snap-action electric switches. 


Such performance is made possible by use of the unique, 
field tested, and proven operating principles of the Micro 


Switch. The snap motion of the Micro Switch contact is 
in the same direction as that of the operating plunger. 
There are no reverse bends in the Micro Switch spring, and 
there is no life-limiting “‘oil can’’ action. 


Micro Switch Handbook-Catalog No. 60 will give you 
complete details as to electrical characteristics, construc- 
tion, application and dimensions. We will send you as 
many copies as you may need. 


















Small size, high electrical rating, ability to operate satis- 
factorily for millions of operations on minute movement 
and force differentials, availability in various types of hous- 
ings and a wide range of actuators... have made Micro 
Switch the choice of utility engineers for precise operation 
of many types of equipment. 


A FEW EXAMPLES OF MICRO SWITCH APPLICATIONS 


Micro Switch Corporation, Freeport, Ill. 
Branches: 43 E. Ohio St., Chicago (11) + 4900 
Euclid Ave., Cleveland (3) « 11 Park Pl., New York 
City (7) « 1709 W. 8th St., Los Angeles (14) « Sales & 
Engineering Offices: Boston « Hartford 


BUY ALL THE BONDS YOU CAN 





‘ 
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; 
: 
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OPERATION BY SOLENOID. A Sole- 
noid may be used to operate a | 
spring plunger Micro Switch, to con- | 
trol other circuits. 


CAM ACTUATION. Metal Clad Micro 
Switch with Roller Arm Actuator op- 
erated by sliding cam. Characteristics 
may vary with operating conditions. 


CABINET DOOR SWITCH. For safety 
siarm, or interlock on H.-T. cabinets, 
transmitter or switch compartments. 
Penel mount switch normally open. 


DRAFT INDICATOR. Can be oper- 
ated by a cam on the draft shoft, 
three switches make contact cat 
“open,” “half” and "closed" positions. 





The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation io daa 


/MICRO (w= SWITCH 


MARK 


Made Only By Micro Switch Corporation . . . Freeport, Illinois, U.S. A. 
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powder-packed 


RENEWABLE FUSES 
and KLIPLOK CLAMPS 
e 


This famous combination is 
the choice of discriminating 
Engineers everywhere. 

e “« 

SAVES CURRENT 

4 SAVES CRITICAL MATERIALS 

STOPS UNNECESSARY FUSE BLOWINGS 
GIVES THREE TIMES THE SERVICE. 


TRY THIS COMBINATION TODAY! \ 













HIGH TENSION 
PORCELAIN 
INSULATORS 





VICTOR INSULATORS INC } 


VICTOR, NEW YORK 
The Mark of Good Tusulators... 
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Recent Rate Rulings 


PortLtanp Generat Exectric Co. lost g 
decision recently when Judge George R. 
Duncan in circuit court in Salem upheld 
the validity of an order by George H. Flagg, 
public utilities commissioner, requiring the 
utility to reduce its rates to consumers jp 
Portland and adjacent areas by approxi. 
mately 10 percent. Judge Duncan ruled 
that Commissioner Flagg did not have ay. 
thority to issue his emergency order of las 
December, but that the order as a whole 
was valid under another statute, in which 
the legislature delegated power to the com. 
missioner to make investigations and reduc. 
tions. Portland General Electric has filed 
in the circuit court a petition for rehearing 
of its case. 


Pucet Sounp Power & Licut Co. will 
save residential and commercial customers 
in Seattle and throughout its Washington 
system $700,000 a year under the new rate 
schedule filed with the Department of Pub. 
lic Service at Olympia, Wash., effective 
April 1. Top step of the rates will be re. 
duced from 3.5 to 3.2 cents a kilowatt-hour, 
matching a new rate announced by Seattle 
City Light early in February, which will 
save its consumers $300,000 annually. 


SavaANNAH Exectric & Power Co. has 
been ordered by the Georgia Public Service 
Commission to make a reduction of ap. 
proximately 10 percent in its residential 
rates. The commission estimated the sav. 
ings to consumers at $75,000 annually. Com. 
mission Chairman Walter McDonald said 
the commission had denied a request from 
the U. S. Maritime Commission for reduc- 
tion in the charge for power for the McEvoy 
Shipbuilding Corp. and the Southeastern 
Shipbuilding Corp. “After giving consid- 
eration to both the Savannah residential 
and wholesale power rates, the commission 
decided that the entire amount of revenue 
loss which could be justified at the present 
time should be applied by the company in 
the charges for electric residential service, 
so the charges for the electric power deliv- 
ered to the two shipyards will not be re- 
vised,” Mr. McDonald said. 


Consotwatep Gas Exectric Licut & 
Power Co., Baltimore, through its presi- 
dent, Charles M. Cohn, has filed an answer 
with the Maryland Public Service Commis- 
sion to a complaint made by the city in 
which it was charged that an investigation 
the municipality has cause to be made leads 
to the conclusion that the rates for elec- 
tricity and gas furnished to the city are un- 
fair and unreasonable. At the same time 
the municipality, with the approval of 
Mayor Theodore R. McKeldin, asked the 
commission to institute an investigation of 
the rates and set the complaint for a hear. 
ing. The company’s answer contended that 
the rates are fair, just and reasonable. It 
asks that the commission dismiss the com- 
plaint. 


New Output Record 


Power output and gross revenues of 
the Commonwealth Edison Co. of Chi- 
cago, for the fifth consecutive year, 
reached record high levels during 1943 
and currently 40 percent of the com 
pany’s power sales is going into war pro 
duction, Charles Y. Freeman, chairman, 
announced last week in the annual re- 
port to stockholders. 
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@ Over the highways of the nation, along right-of-ways, 
through city and country streets, wherever utilities 
serve in maintaining America’s outstanding light and 
power service ... there can be seen HIGHWAY 
BODIES of varied types. 


The answer to HIGHWAY BODY popularity has been 
in the special designing of each body for the specific 
service. HIGHWAYS are kept busy because of the 
built-in advantages that facilitate work. Some of these 
are roominess, comfort to the crews, convenience in 
arrangement, lightweight yet ruggedness, compact- 
ness, sufficient carrying space, and durability. 


HIGHWAY BODIES, because of conformance to utility 
service needs, will again be a logical choice when 
post-war construction gets under way. 


as 
~.. POs 


HIGHWAY TRAILER COMPANY 


MANUFACTURERS OF 


TRUCK TRAILERS AND BODIES - EARTH BORING MACHINES ¢ WINCHES - OTHER PUBLIC UTILITY EQUIPMENT 
General Offices 


EDGERTON, WIS., U.S.A. 
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Post-War Appliance 
Boom Predicted 


During the first five years following 
the war an annual average of 78 per- 
cent more Westinghouse electrical 
household appliances will be sold than 
were distributed in either of the peak 
years of 1940 and 1941. according to 
nation-wide estimates made by 102 dis- 
tributors of the company’s electric ap- 
pliance division. T. J. Newcomb. di- 
visional sales manager. who released the 
survey. in explaining that the post-war 
estimates were made to assist West- 
inghouse appliance factories to make 
plans for post-war production, said that 
the survey covered thirteen appliances 
and was based on the assumption that 
the first post-war year estimated would 
be the first year in which industry would 
be free to produce without restrictions 
of Government control or material short- 
ages. 

The estimates brought out the follow- 
ing average increases anticipated: re- 
frigerators, 48 percent: ranges. 72; 
water heaters, 118: washers, 97; iron- 
ers. 183: fans, 29: vacuum cleaners, 
67: small-air conditioners, 138; roasters. 
36; irons. 58: small appliances. 66; 
water coolers. 82. and dishwashers, 818. 


Allis-Chalmers Plans 
New Preferred Issue 


Allis-Chalmers Manufacturing Co. has 
called a special stokcholders’ meeting on 
March 30 to authorize a new issue of 
300,000 shares of convertible preferred 
stock totaling $30.000.000. The stock 
will be offered to common shareholders 
in the ratio of one share for each six 
common shares held. At the same meet- 
ing the stockholders will be asked to ap- 
prove a proposed increase in the au- 
thorized number of common shares from 
2.500.000 to 2.750.000 in order to pro- 
vide sufficient common stock to meet 
conversion requirements of the new 
preferred stock. 

Part of the proceeds from the sale of 
the proposed new preferred stock would 
be used to retire $15.000.000 outstanding 
4 percent convertible sinking fund de- 
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ANUFACTURING-MARKETS 


bentures due 1952 and the remainder to 
supplement working capital and provide 
funds for the possible acquisition of ad- 
ditional plants and equipment, now or 
after the war. 


Sees Large Utility 
Truck Replacement 


A survey made by the American 
Coach & Body Co., Cleveland, Ohio, 
through personal contacts with utility 
executives during the past six months, 
indicates that 20 percent of all utility 
company trucks will be replaced within 
twelve months after “V” day. 

Additional new trucks will be needed 
to bring utility fleets up to pre-war num- 
bers, or higher, if plans to build thou- 
sands of new homes in the immediate 
post-war period materialize, the analysis 
revealed. These projects will call for 




























miles of new power and telephone line 
construction, a job for line trucks, mete; 
and telephone installers’ trucks and all 
types of service equipment. 

In preparation for these post-war 
problems, the American Coach & Body 
has issued a folder describing its re. 
placement plan, the object of which js 
to speed the production and delivery o{ 
utility bodies and mechanical equipment 
when governmental restrictions are 
terminated. 


Reconversion Held 
Gradual, Complex 


Recent postponement by government 
and industry of the approximate date 
for commencing the change-over from 
the manufacture of war goods to civilian 
production probably will mean that re. 
conversion, when it comes, will be less 
gradual than anticipated, J. H. Rasmus. 
sen, commercial manager, the Crosle) 
Corp., Cincinnati, stated in a recent ad 
dress at the annual meeting of the Michi. 
gan Retail Hardware Association 
Lansing. 

Mr. Rasmussen urged the hardware 
dealers to remember, in making thei: 
post-war plans, that the retail sale: 
turn-over on radios and household ap. 
pliances is about three times the average 
for hardware stores. 

“Our opinion of what the future holds 








BARGE-MOUNTED LOAD RESISTORS—At the yard of the Seattle-Tacoma Shipbuildin¢ 

Corp., in Seattle, Wash., G.E. barge-mounted load resistors are used to test the generating 

Each barge has three screened-top wate! 

boxes, each mounting a bank of Calrod heaters. When the barge is alongside ship. the 

resistors are connected to the ship’s switchboard by long cables, and the generators 
brought up to normal full-rated voltage 


equipment aboard newly launched ships. 
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SNUB TEST 


Proves non-fray feature 
of new BH Fiberglas 
Sleeving 







New, BH Extra Flexible Fiberglas Sleeving will 

not fray, even under severe conditions. You can 

prove this right at your desk. It’s easy as snub- 
bing out a cigarette. Here’s how: 

Write us for a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 

Hold short pieces of both BH Fiberglas Sleev- 
ing and the usual saturated sleeving between your 
thumb and index finger, and snub the ends of 
both sleevings against your desk, similar to the 
way you would snub out a cigarette. Do this five 
to ten times, pressing hard. 

BH Flexible Fiberglas Sleeving will spread 

slightly under this pressure, may fuzz a little, but 
AL LLL LLIOILDTL ND DELLE LEER LEI A will not fray. The usual saturated sleeving will 
- break down at the edges and separate. 

: ; a Continued snubbing will not noticeably affect 
S pe i the BH Extra Flexible Fiberglas Sleeving, whereas 
de the saturated sleeving will readily unravel and 

become progressively worse. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 












































The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes from No. 20 to 5”, inclusive, are avail- 
able. Write for samples of this radically new and 
different sleeving today—in the sizes you desire. 
Seeing is believing! Bentley, Harris Manufactur- 
ing Co., Dept. W, Conshohocken, Pa. | 










Lip 








IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
iG * SATURATED AND NON-SATURATED SLEEVING 






= BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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RELIABLE 


CAN HELP 
YOU 





SAVE TIME 


in speeding the war 
program by using 
Reliable Straightline 
splices on new con- 
struction and on 
maintenance. 


SAVE COPPER 


by using these per- 
fect joint making 
units over and over 
again. 








RELIABLE 


STRAIGHTLINE 
SPLICE 


Positive 


Permanent 


Low in Cost 
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| in 1943 to $80,000,000. Our program 


for the radio and major housenold ap- 
pliance industries,” he stated, “is clearly 
indicated by our own plans. We are now 
laying our plans for a still further ex- 
pansion of our enlarged program, which 
was started in 1940, with a view to the 
larger markets which we believe will ex- 
ist after the war. We have set a pace 
that we can’t easily forget. In 1940, our 
sales increased to $16,900,000 and, in 
1941, they were over 27 millions. In 
1942, our sales rose to $43,000,000 and 


this year calls for the production of 
$115,000.000 in war materials . . .” 

C. S. Davis. president of Borg-Warner 
Corp., stated at a recent post-war plan- 
ning conference, that reconversion of 





industrial plants to the production of | 
civilian goods will be a much more com- | 
plex process than their original conver- 
sion to war production. War production. | 
Mr. Davis pointed out, will not be 
stopped abruptly, but will be a gradual 
and irregular process, making it more 
dificult to plan time and pace of recon- 
version. 


U S. Aid Urged for New 
Product Development 


Formulation of favorable national 
policies is essential to insure the devel- 
opment and large-scale manufacture of 
new and improved products for civilian 
use in the post-war era, a committee re- 
port to the National Association of 
Manufacturers emphasized recently. 

The study, prepared by a group un- 
der the chairmanship of David C. 
Prince, vice-president of General Elec- 
tric Co., asserts that American scien- 
tists have made in the four war years 
more progress than normally would take 
place in a quarter of a century. Govern- 
mental policies to insure continuance of 
this program, the committee recom- 
mended, must encourage inventors to 
develop new products, investors to in- 
vest in them and manufacturers to pro- 
duce them. 


Norge Division Resumes 
Kitchen-Range Output 


Norge division of the Borg-Warner 
Corp. has resumed production of kitchen 
ranges, in the same plant making assem- 
blies for fighter planes and gun turrets 
for dive bombers, Howard E. Blood. 
Norge president, has announced. WPB 
has authorized the resumption. 

The new ranges—standard models 20 
in. wide and 36 in. high—will be shipped 
to more than 7.000 distributors through- 
out the United States, Mr. Blood said. 
They will be made available to consum- 
ers through certificates issued by local 





rationing boards. 
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Light-Refiecting Floors made with Atlas 
White cement help employees 
do better work 


Much waste due to accidents— 
errors—spoilage—loss of time and 
manpower—can be reduced or elim. 
inated by better seeing. And a new 
aid to lighting systems is available 
Light-Reflecting Floors made with 
Atlas White portland cement instead 
of with normal gray portland cement. 

Such floors reflect light rather 
than absorb it—make existing light- 
ing systems much more efficient. 
They reduce shadows and, being 
close to work areas, put more light 
where it is needed. Installations 
already made in several of the coun- 
try’s largest plants have demon- 
strated the value of these white 
cement floors by test and by experi- 
ence. 

Light-Reflecting Floors made with 
white instead of gray cement fit into 
modernization and conversion pro- 
gramsas wellasnewstructures. Anin- 
teresting book, “‘Light From Floors,” 
tells the entire story of development, 
testing, use and cost. For your copy, 
write to Atlas White Bureau, Univer- 
sal Atlas Cement Company (United 
StatesSteel Corporation Subsidiary , 
Chrysler Building, New York 1’, 
New York. 


HOW ABOUT MAINTENANCE? 


Experience shows white-cement fioos 
are easy to clean, easy to keep cleat, 
and retain their reflection ad vantag¢ 
Maintenance is sim ple—frequent swee? 
ing, occasional damp mopping, period 
scrubbing. 





WHITE CEMENT 


For Light-Reflecting Floors 
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IT CAN’T HAPPEN 


HERE 
WHEN IT’S TREATED | 
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MAKE INSPECTION TIME, PROTECTION TIME WITH 


OSMOPLASTIC 


MANUFACTURED BY 


OSMOSE WOOD PRESERVING COMPANY OF AMERICA, INC. 


GENERAL OFFICES: BUFFALO 12, N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
NEW YORK 7, N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4, ILL. 
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* CLOSED 
leak S° 


Examine this Sherman Round End 
Lug and you'll see it is different 
from any other on the market. 
The round end is completely 
closed, so no solder can leak out 
to mess up the connection. 


CG 


Sherman Round End Lugs are not 
made from tubing, but drawn on 
special machinery, from pure 
electrolytic wrought copper strip 
—rated at 100% conductivity. A 
bright, clean lug, with no burrs 
or sharp edges—and flat contact 
surface. Every lug individually 
inspected. 


You can do faster, more eco- 
nomical, more efficient work 
with Sherman Lugs. Write for 
catalog. 


H. B. Sherman Mfg. Co. 
Battie Creek, Mich 


Shinra 


Fittings 
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Field Reports on Business 


Machine tool and miscellaneous electrical supplies for outfitting supply ves 
feature the electrical market. Considerable activity is also noted in substation 
improvements and hydro plant repairs. The demand for mica products i, 
stepping up. Retail trade increased last week over last year’s total. 


CHICAGO 


Washington recently approved resump- 
tion of work on the huge South Chicago 
steel mill under construction by DPC for 
use by Republic Steel Corp. Work on mill 
was suspended early this year by WPB 
although the entire project was well along 
toward completion. Current approval for 
continued construction covers the largest 
section of the mill and will cost an amount 
which unofficial estimates place at between 
$3,000,000 and $4,000,000. 

In Detroit this week the Ford Motor Co. 
announced that it had received a $17,000,000 
order from the army for additional units of 
the CG-13 Waco cargo glider. 

Although such conditions have not been 
and are unlikely to be felt in Chicago for 
sometime, Washington is currently express- 
ing concern over the “out migration” of war 
workers who formerly rushed to crowded 
industrial areas. This inclination of work- 
ers to “go home” is being cited by the 
armed forces as an argument for a national 
service act. The condition is most marked 
on the Pacific Coast, according to OWI. 

Comparison of Chicago business indexes 
for Jan. 1944 with the same month of 1943 


| show improvements all along the line. Build- 


ing contracts awarded (number) are up to 
90.1 percent, factory payrolls are up 29.5 
percent, electric power production up 8.7 
percent and department store sales up 1.8 
percent. 

Electricity output of the Commonwealth 
Edison group of companies, excluding sales 


to other electric utilities. in the week ended 


March 4 totaled 198.207,000 kw.-hr. com- 
pared with 180,508,000 kw.-hr. in the corre- 
sponding week last year; an increase of 9.8 
percent. The comparison for the preceding 
week showed an increase of 11.3 percent 
from last year. 


NEW ENGLAND 


New England Power System reports con- 
struction totaling about $1,500,000 com- 
pleted in 1943, major items including coal 
handling and transmission facilities, exten- 


| sion of carrier current relaying, power plant 


and substation improvements, and hydro 
plant repairs. The engineering and con- 
struction division of the New England 
Power Service Co. also completed about 
$1,700,000 in 1943 work for the armed forces 


| of the country and outside companies en- 
| gaged in the war effort. 


United States Rubber Co. has been allo- 


| cated $1,600,000 for improvements in its 


Naugatuck, Conn., plant. Factory power 
equipment changes and additions in the 
Boston area have lessened as a result of 


| slackening in small contract awards. 


Government buying for outfitting supply 
vessels features both the machine tool and 
miscellaneous electrical supplies activity. 
New England firms have bid on more than 
20,000 ft. of 34-in. fiber conduit, 3,000 fit- 
tings, and wiring devices. The demand for 
mica products is stepping up and phenolic 
sheets for electrical insulating are selling 
at a good rate. New England firms have 
bid on salinometers, 4,000 toggle switches, 
and part of a large order totaling about 
7,000 electric drills, besides voltmeters, 
heating elements and accessories, and cable. 












































Central Maine Power’s merchandise , 
in 1943 totaled $598,556 despite restrictj 
on appliance manufacture. Construction, 
penditures including 10 new _ busses 
Portland, totaled $785,085. Yards whi 
are fitted to handle the construction of « 
marines anticipate increased activity ¢ 
year and the demand for highly specialigg 
electrical equipment used on this type 
vessel will likewise broaden. 


NEW YORK 


Though declines were recorded in varig 
industrial quarters last week, the good sho 
ing of the steel industry and a substanjj 
rise in car loadings did much to offset ¢ 
decline. Steel ingot production was { 
largest since the week beginning last 0q 
ber 11, when output of ingots and castig 
established a new peak for the indus 
according to the American Iron & Steg 
Institute. 

Civil engineering construction volume} 
continental U. S. totaled $44,579,000 
week. This volume is 13 percent hig 
than in the preceding week, but declined 
percent from the total reported to Engine 
ing News-Record for the correspond 
1943 week. Private construction was 
percent above the preceding week and 
percent above last year as a result of 
increased activity in large-scale private r 
dential building. Public construction 
up 14 percent, compared with the precedi 
week, but was 65 percent below a year ag 
The week’s construction brought 194 
ume to $358,386,000 for the ten-week 
riod, a decrease of 49 percent from 
$709,277,000 reported for the 1943 p 

Retail trade in the metropolitan area 
panded last week, sales figures toppi 
those recorded a year ago. 


PACIFIC COAST 


The scope and post-war continuance 
Pacific operations is evidenced by a $% 
000,000 appropriation for an Army ! 
Corps depot at Alameda, for warehoust 
and shipping equipment and, later, sal 
ing and re-storing it. Work has begun’ 
this, the first permanent installation of 
kind in Bay region. It is also indicated) 
such single recent orders as 50,000 electt 
soldering irons, $25,000 of connectors, # 
two carloads of wood pins and_bracke 
New homes, 1,329 of them, said to comp 
the nation’s largest single housing 14 
are to be built at San Lorenzo on East ba 
Complete with community structures, ® 
will cost $6,850,000. Other recent houst 
includes a San Francisco award of $1! 
000 for 528 family dwelling units in Pot 
area; and FHA allotments of 1,000 fam 
units and 1,000 trailer homes to Long beat 

The Seattle city council has approved 
$850,000 measure for providing increa 
capacity and necessary distribution 1 
for the South substation. 

A recent northern California survey 
Pacific Gas & Electric Co., which has 4 
distinguished work in farm electrificall 
discloses that the 588 farms contacted! 
ported 2,586 motors in 53 different appl 
tions, totaling 7,863 hp. 
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QUICK, ECONOMICAL POWER 





FACTOR CORRECTION 





ah the Source 


dO) A an a URRE NT 


Rae (“on | 
INA 


MAGNE TIZING 
CURRENT 


In many cases, it is simpler, cheaper, 
and more practical to solve power fac- 
tor correction problems at the source 
i.e., at the motor or other equipment 
itself, rather than at the transformer 


2 bank—a fact that Sprague Box-Type 


Capacitors have proved throughout in- 
dustry. These Capacitors are available 
in 230, 460, and 475 volts, for 1-, 2-, 
or 3-phase systems, and in sizes from 
1 to 10 Kva in single units, or grouped 
into nearly any size or capacity. Thus, 
one standard, economical design can be 
applied universally to cover an extremely 


wide range of applications. Write for 
details, including a copy of the helpful 
booklet “Sprague Capacitors for Power 
Factor Correction’”’. 


SPRAGUE SPECIALTIES CO. 


NORTH ADAMS, MASS. 
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Maintenance 
and Servicing 
of Electrical 
Instruments 


By 
JAMES SPENCER 


In charge of Instrument and 
Relay Department, Meter Division, 
Westinghouse Electric & 
Manufacturing Co., Newark, N. J. 


REPRINTS 
AV AILABLE 


This reprint should be of great 
value to all those whose problem it 
is to keep in operation the electrical 
instruments on vital war production 
as well as those on planes, signal 
equipment, tanks, ships, guns and 
other armament. 

The electrical instrument industry 
has expanded more than 30 times its 
normal production, but its service 
facilities in general have not kept 
up with this pace. Some electrical 
instrument manufacturers do prac- 
tically no servicing and cannot prom- 
ise early return of the few instru- 
ments they accept for repairs. 


This reprint should be useful to 
all instrument users, switchboard at- 
tendants, testing engineers, and in- 
strument service men, as the accuracy 
and efficient life of instruments de- 
pend to a large extent on competent 
handling. 


Durable fabrikoid binding, 
256 pages, 5 x 8'/s inches, 
274 illustrations. 
Price $2.00 postpaid. 


CHECK, MONEY ORDER 
OR CASH 
MUST ACCOMPANY ORDER. 





Instruments Publishing Company 
1131 Wolfendale St., Pittsburgh 12, Pa. 


Enclosed is $...... to cover the cost 
OS eer eee copies of 
SPENCER — MAINTENANCE AND 
SERVICING OF ELECTRICAL IN- 
STRUMENTS. 

PD au uti ena aa whales adewabeanate t 
Address 


City 
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Sylvania Electric Opens 
New Hampshire Plant 


Sylvania Electric Products, Inc., has 
acquired a 5-story building at Dover, 
N. H., formerly occupied by the Pacific 
Mills, and has established a branch 
manufacturing plant at this location. 
The output will be handled as a subdi- 
vision of the company’s appliance plant 
at Ipswich, Mass. C. W. Haller has been 
appointed plant manager; Ernest Pow- 
ers, manufacturing superintendent; Dr. 
Herbert Trotter, in charge of engineer- 
ing; Harris Reinhardt, in charge of 
quality production; and David Christie, 
personnel director. Averill Pettingill 
has been made manufacturing superin- 
tendent at Ipswich. 

Expansion of Sylvania’s industrial ap- 
paratus plant at Emporium, Pa., has 
necessitated a transfer of the work to 
the company’s Plant No. 2 at Williams- 
port, Pa., where additional space and 
personnel were available. Construction 
of a $100,000 addition to the plant at 
Towanda, Pa., was recently announced 
by the company. The plant will be 
owned by DPC, but operated by Syl- 
vania. An addition was also started re- 
cently at the Warren (Pa.) plant. 


Cordage, Incorporated, 
Organized by Kellogg 


Announcement has been made by the 
Kellogg Switchboard & Supply Co., Chi- 
cago, of the formation of Cordage, Inc.. 
devoted primarily to the manufacture of 
rubber-jacketed and retractable elec- 
trical cords. 

Officers of the new organization are: 
C. D. Manning, president; R. D. Collins 
and H. D. Hurlbut, vice-presidents, and 
E. Johnson, secretary-treasurer. P. C. 
Geraty, for many years head of the in- 
sulating department of the Kellogg 
Switchboard & Supply Co., Chicago, has 
been appointed manager. Under the new 
organizational set-up. all orders for 
products of Cordage, Inc., will be han- 
dled through the Kellogg Company. 

A major percentage of the new organ- 
ization’s output is, at present, being ab- 
sorbed by the U. S. Army Air Forces 
and Signal Corps. 


New Meter Reading Plan 


The quarterly meter reading plan now 
in effect for customers in rural and un- 
incorporated villages served by Wiscon- 
sin Public Service Corp. is being re- 
placed with a bi-monthly meter and bi- 
monthly billing schedule in the interest 
of greater customer satisfaction, it was 
announced recently in Green Bay. 
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How the electron 
works for you 


Here is the kind of book you have been awaij, 
ing—an ABC book which will show any elec. 
trical worker or salesman of electrical supplig, 
what electronics is all about. This book give, 
you simply—without formulas or much maths. 
matics just what you want to know about elec. 
tronic principles and how they are applied ip 
working devices. 


Just Published 


A PRIMER OF 
ELECTRONICS 


By DON P. CAVERLY 
Commercial Engineer, Sylvania Electric Products, in 


235 pages, 52 x 82, IMlustrated, $2.0 





Here is an especially clear and simple explan. 
tion of electronics and electronic tubes and cir. 
cuits, for all concerned with the manufactur 
application of operation of household or indw. 
trial electronic devices. 


@ The text is concise and written in languay 
that any one can understand, yet is technically 
authoritative and complete. 


@ More than 200 specially 
are an important factor 
treatment. 


@ The material has wn out of the widely. 
known series of articles in Wholesaler’s Saic- 
man. 


The book begins with the atom, the electron 
and static and electron discharges and takes th 
reader step by step through explanation of elec- 
tric current, magnetism, and electromagnetic 
radiation, to an understanding of simple radic 
tubes, fluorescent lamps, cathode ray tubes, iz- 
nitron, thyratron, and other tubes and their 
basic connection for practical purposes. 


The book covers concisely, practically, so that 
any one may understand, such topics as: Pro 
duction of radio waves; reception of radio 
waves; short-wave radio; frequency modals 
tion; television transmission; television recep 
tion; ultra-high frequencies and micro- 
waves; ranging and directing by radio; 
infra-red; ultra violet; hot cathode 
fluorescent light sources; fluores- 
cent lamp circuits; cold cath- 
ode fluorescent light 
sources; bactericidal 
tubes; strobotrons; 
photo-electric tubes ; 
cathode-ray tubes; icon- 
oscopes, image-dissector 
tubes; facsimile recorder 
tube; X-ray tubes; electron 
microscope; electron tubes 
in general. 


illustration 
the clarity of th 





See it 10 days 
on approval 


McGRAW-HILL EXAMINATION COUPO! 





McGRAW-HILL BOOK CO., INC., 
330 W. 42nd St., New York 18, N. Y. 


Send me Caverly’s A PRIMER OF ELECTRONICS 
for 10 days’ examination on approval. In 10 days! 
will send you $2.00 plus few cents postage or retum 
book postpaid. (Postage paid on cash orders.) 


DEODEE  caserssrcccevbuciasts) «ockaaneutne oes 
City a6 BtatOs cc ccccvacostcoviebnssaedes 


PORE icone conccevensqtiuacnsdebnuscaewe 


CREE 5 ccccctrissetusdéexendavannt EW. 3-18-44, 


(Books sent on approval in U.S. and Canada ony 
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STURD-F GUARDED 


PIKE POLE 


@ The automatic 
immeasurably A ge righ sn 
of this pole—the point is 
covered when not in use— 
completely uarded against 
amage. When in use, the 
tubular sleeve Slides back 
and reenforces the head 
adding to the service life 
of the pole. “ 


‘ The spike is forged from 
est quality steel, heat 
treated and tempered for 
long life. Handles are select 
fir—sanded and lacquered 
—lengths regularly fur- 
nishe ten to twenty feet 

For maximum service life, 
economy, and value, specify 


STURDF TOOLS 


Q TRUE TEMPER 
Prooucr 






























Automatic Tu- 
bular Pike Pole 
guard is shown 
in the phantom 
view above. Ex. 
tremely simple 
in Operation, it 
&ives positive 
Protection to 

the point of the 

Pike. 


















Dest head thy 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 

20 North Wacker Drive ¢ Chicago, Illinois 

Branches and Warehouses with Complete Stocks in 

Principal Cities of the United States 
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Sales 
Opportunities 


Wasuincton—Department of Public Utili- 
ties, Tacoma, plans extensions in power sub- 
station with installation of transformers, 
switchgear and auxiliary equipment. Proj- 
ect has been approved by City Council, and 
work will be carried out soon. 


PeNnNSYLVANIA—American Viscose Corp., 
Delaware Trust Bldg., Wilmington, Del., 
will carry out expansion in two plants for 
high-tenacity rayon production for govern- | 
ment, including new buildings with machin- | 
ery and electrical equipment. Also plans 
extensions in power plants at both mills, 
for required power supply for larger oper- 
ations. Cost estimated at $4,000,000 and 
$750,000, respectively. Similar expansion 
will be made in branch mill in West Vir- 
ginia, likewise for government output of 
high-tenacity rayon. Several new buildings 
will be erected and power plant enlarged. 
Cost estimated at $2,250,000, with machin- 
ery and electrical equipment. Financing in 
all cases will be by Defense Plant Corp. 
Work is scheduled to begin soon. 


Catirrorn1a—Navy Department, Washing- 
ton, D. C., has authorized expansion in a 
number of naval bases and camps in south- 
ern part of state, including shops, ware- 
houses and other buildings, with mechanical 
and electrical equipment. Also barracks, 
mess halls and miscellaneous housing struc- 
tures. Extensions will be made in electrical 
distribution systems, service connections 
and other facilities. Entire project will cost 
over $3,000,000. Bureau of Yards and Docks, 
Navy Department, Washington, will be in 
charge. 


Onto—Light and Power Department, 
Martins Ferry, has made recommendations 
to City Council for improvements in munici- 
pal power plant, including installation of 
new boiler and accessories, estimated to 
cost about $60,000. Thomas R. Jamison is 
superintendent, in charge. 


Tennessee — Municipal Light, Gas & 
Water Department, Memphis, is arranging 
fund of about $1,700,000 for early and post- 
war expansion and improvements in elec- 
trical system. Includes a new power sub- 
station, extensions in overhead lines, 
underground conduit system and_substa- 
tions. Remainder of appropriation for serv- 
ice connections and meter purchases. An- 
other appropriation is being arranged for 
new motor-driven pumping machinery and 
auxiliaries for city water supply. 


PENNSYLVANIA — Publicker Commercial 
Alcohol Co., 1429 Walnut St., Philadelphia. 
will carry out expansion in local plant for 
production for government, including new | 
buildings with machinery and electrical 
eauipment. Cost estimated about $4.000,- | 
000. with financing by Defense Plant Corp. | 
Project will begin soon. 


NEBRASKA—Stanton County Rural Public 
Power District, Stanton, plans extensions in 
primary and secondary lines, including serv- 
ice connections and other operating facili- 
ties. Application has been made for per- 
mission. 


Wasuincton — Black Diamond Public 
Water District, Black Diamond, care of 
Parker & Hill, Smith Tower Bldg., Seattle, 
consulting engineers, plans pumping plant 
with motor-driven pumping machinery, in 
connection with new water supply project. 
Entire program will cost approximately 
$100,000. 


CALIFORNIA—Stauffer Chemical Co., 555 











South Flower St., Los Angeles, has approved 
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<——5- INCHES————_——> 


No Fallacious Guesses. 


There is no guessing with a 
Matthews Teleheight. Any line- 
man can be taught to use it and 
get any height within an inch or 
so. He can learn in five minutes. 


The extra cost of just one 
wrong guess will pay for one 
or two Matthews Teleheights. 
Hundreds of them are saving 
lots of money for their owners 
all over the country. Many are 
being used for quickly figuring 
the cubical contents of build- 
ings, the clearance of bridges, 
highlines, etc. 


Matthews Teleheight is only 
five inches long. Has no moving 
parts. It is furnished with a 
leather carrying case that will 
fit in the vest pocket. The draw- 
ing below shows how simple are 
the directions for using it. 


Great for Appraisal Jobs. 


Try one at our risk of your 
approval. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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PLENTY 
of 
TRETCE 


ACME BIAS TAPES 


are made of high grade cotton fabric treated 
with special varnishes from Acme’s own varn- 
They have great tensile strength 
and flexibility and may be stretched snugly 
making a me- 
chanically smooth and electrically efficient 
Offered in bias or straight tapes or 
rolls up to 36” wide, yellow or black. Samples 
Address The Acme Wire Co., 


ish plant. 
into all corners and crevices, 
seal. 


if requested. 
New Haven, Conn. 


Acme Wire 





Products 


VARNISHED INSULATIONS— MAGNET WIRE 




















WHY SO DEPENDABLE? 


Because made from 
maximum conductivi- 
ty seamless copper 
tubing drawn in our 
own plant. 


Iisco Approved 
Single Hole 
Soldering Lugs 


Wire sizes stamped on 
barrel of each lug; sim- 
plifies selection of the 
right lug for any size 
conductor; tongues have 
smooth, flat surfaces, 
free from burrs: barrel 
ends cut off straight to 
fit snugly against wire 
insulation; shipped 





brightly clean to speed 
soldering. 





Please rush us sample and 
illustrated 32-page catalog. 





ADDRESS 









& PRODUCTS, 









CINCINNATI, OHIO 
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COPPER TUBE 
Inc. 








| with machinery 





Sales 
Opportunities 


(Continued from p. 175) 


plans for new sulfuric acid plant, compris- 
ing three main one and multi-story build- 
ings, with machinery and electrical equip- 
ment for large output. Cost reported over 
$500,000. Work will be placed under way 
at early date. Project has a priority rating. 
Main offices are at 420 Lexington Ave., New 
York, N. Y. 


West Vircinta—Valley Camp Coal Co., 
Elm Grove, plans extensions in electrical 
distribution system at local mining proper- 
ties. George Gater is company electrical 
engineer. 


Micuican— Water Department, Negaunee, 
plans electrification of municipal 
works station, with installation of new mo- 
tor-driven equipment. Estimates of cost are 
being made. Proposed to make application 
soon for a priority rating. Greeley & Han- 
sen, 6 North Michigan Ave., 
are consulting engineers. 


ALaBAMA—Central Foundry Co., Annis- 
ton, will carry out expansion in plant for 
production of magnesium castings for gov- 
ernment, including additional buildings 
and electrical equipment. 
Cost estimated about $1,200,000, with fi- 
nancing by Defense Plant Corp. Sanderson 
& Porter, 52 William St., New York, N. Y., 
are engineers and will supervise building 
erection. Main offices of company are at 
386 4th Ave., New York. 


CaLirorntA—Navy Department, Washing- 
ton, D. C., has authorized expansion in 
Naval Personne] Depot, comprising ware- 
houses and other buildings, with mechanical 
and electrical equipment. Also will make 
extensions in distribution 


with additional service connections. 
wil] include new barracks, drill hall, head- 
quarters building and other miscellaneous 
structures, and is estimated to cost about 
$4,100,000. Bureau of Yards and Docks, 
Navy Department, Washington, will be in 


| charge. 











MicuicAn—U pjohn Co., Kalamazoo, | 
manufacturer of drugs and pharmaceutical 
products, plans addition to power plant, 
with installation of additional equipment. 
Work is scheduled to begin soon. Albert 
Kahn, Inc., New Center Bldg. Detroit, is 
architect and engineer. 


NortH Dakota—State Board of Higher 
Education, Bismarck, plans new power _— 
at State Normal and Industrial School, 
a post-war project. Estimates of cost are 
being made. 


Micuican—-American Seating Co., Grand 
Rapids, manufacturer of furniture for pub- 
lic buildings, 





water- | 


Chicago, III., | 


system, power | 
substation and other operating facilities, | 
Project | 





All Varieties of 


Chbo 


ANTI-CORROSIVE PAINTS 


ARE AVAILABLE 


For Immediate and 


SPRING 1944 
Delivery 


Cibo ine. 


NORTH ARLINGTON, WN. J. 











FLUORESCENT 





For Catalog 
LAMP BALLASTS 


THE ACME ELECTRIC & MFG. CO. 
Clyde, N. Y. Cube, N. Y. 


Aemeaiiz Electric 
T a A n 5 F 0 i M E a S 

















Know Electricity as 
Experts Know It / 





and Get an Expert’s Pay! 
What about your future? Who is safe today? Surely not 
the man who is contented to stand still! your job 
tkcroughly—prepare yourself for jobs ahead. To do jus 
this thousands of men have used 


The Croft Library 
of Praectieal Electricity 


Fee Costs Téiee is a complete electrical educator. It s 
founded o 20 years of shirt-sleeve experienc: 
—on week as it is actually p og It is from cover 


| to cover with the kind of hard-headed facts you — 


has contracted with govern- | 


ment for extensions in plant, including ad- | 


ditional factory structures, with machinery 
and electrical equipment. Cost estimated 
about $1,200,000, with financing by Defense 
Plant Corp. Work will be carried out at 
early date. 


FLoripa—City Commission, Fort Pierce, 
plans installation of motor-driven pumping 
machinery and auxiliary equipment, with 
controls, etc., in connection with extensions 
in municipal water system. Entire project 
is estimated to cost about $100,000. Financ- 


ing will be arranged through federal aid. | 


It is understood that Smith & Gillespie, 
Packard Florida Bldg., Jacksonville, 
sulting engineers, will prepare 
project. 





con- | 
plans for | 


| 





59,000 highly paid electrical workers and 
pd oF 90s weed Se Nee See ae 
armatures, commutato: ‘ormers, circuits. 
onttaboarda. distribution syetems—electrical machinery 
of every type—illumination in its every phase—the most 
improved methods of lighting—lampe and lamp effects. 
ete.—how to do a complete job, from planning it, & 
completion. 


Ne money down—easy payments 
Fill in and mail the coupon attached 


coupon NOW and see the books for yourself. 





EXAMINATION COUPON | 


McGRAW-HILL BOOK CO., 
330 W. 42nd St., Mew York 28, &. ¥. 

Send me for ten days’ examination on_ approval! 
the Croft Library of ey ractste city, 7 vols. “it 
satisfactery I will send ° 395 days and 
$3.00 monthly until the “price of $18.00 is peice 
If not wante I will return the books postp 
(To o_o prompt shipment write plainly ‘and "A i 
in all lines.) 


Name 


Tee ee eee eee eee eee ee eee eee 





City amid State. ccccccsecesescesssccvecvese 
Position 
: Name of Company. 


















for NIGHT 
REPAIRS 

and LINE 
PATROL 





Linemen’'s 
Flare Lights 


An efficient, economical form of 
portable illumination—giving day- 
light vision for night repairs and 
line patrol work. Unaffected by 
wind, rain or snow. Two sizes— 
80 or 30 minute lighting periods. 





ntral Linemen’s Flare Lights are 
invaluable during outages or other 
nergencies when quick, depend- 
able illumination is imperative. 
Easily lighted in any weather by 
lf-contained friction cap. No 
matches required. Stick in a post, 
- Cross arm, in the ground or 
barry by hand. 


* 

£3 
#F 
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if 
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_ 3 
4 











Zhey're always ready. and pro- 
de ample illumination. Standard 
pment with prominent utilities 
broughout the land. 








STANDARD PACKING 


No. 3020—20 min., per case of 72. . -$12.00 
No. 3030—30 min., Per case of 36... 9.00 








Central Railway Signal 


Company, Inc. 


272 Center Street 
NEWTON, MASS. 


Plant Locations: Hammond, Ind.; 
Needham Hts., Mass. 
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REA Announces 
New Allotments 


The Rural Electrification Administra- 
tion has recently announced loan allot- 
ments totaling $2,296,000 to 32 rural 
electric systems in 12 states. These 
funds, whieh will be used to extend 
electric service to farms to aid in the 
food production program, bring total 
REA allotments to $480.576.241, of 
which $14,613,328 represents operations 
during the current fiscal year. No con- 
struction will be undertaken which does 
not have approval of the War Production 
Board. 


Included are the following allotments: 


ArKANSAS—Craighead Electric Co-oper- 
ative Corp., Jonesboro, $205,000; Clay 
County Electric Co-operative Corp., Corn- 
ing, $100,000. 


ILtino1s—-Farmers Mutual Electric Com- 
pany, Geneseo, $40,000; Illinois Valley 
Electric Co-operative, Inc., Princeton, $50,- 
000; Menard Electric Co-operative, Peters- 
burg, $100,000; Southeastern Illinois Elec- 
tric Co-operative, Inc., Harrisburg, $40,000; 
Southwestern Electric Co-operative, Inc., 


Greenville, $50,000. 


Iowa—Sioux Electric Co-operative Asso- 
ciation, -Orange City, $75,000; Adams 
County Co-operative Electric Company, 
Corning, $70,000; South Crawford Rural 
Electric Co-operative, Denison, $50,000; 
Pella Co-operative Electric Association, 
Pella, $60,000; Linn County Rural Electric 
Co-operative Association, Marion, $80,000; 
Buchanan County Rural Electric Co-opera- 
tive, Independence, $50,000; Nyman Elec- 
tric Co-operative, Inc., Stanton, $75,000; 
Southern Iowa Electric Co-operative, Inc., 
Bloomfield, $50,000. 
eo a ae ae 


Kansas—Central Kansas Electric Co- 
operative Association, Inc., Great Bend, 


$120,000. 


Kentucky—Harrison County Rural Elec- 
tric Co-operative Corporation, Cynthiana, 


— = 





$26,000; Henderson-Union Rural Electric | 
Co-operative Corporation, Henderson, $25,- | 


000. 


Louistana—Washington - St. Tammany 
Electric Membership Corporation, Frank- 
linton, $50,000; Bossier Rural Electric 
Membership Corporation, Bossier, $50,000; 
Northeast Louisiana Power Co-operative, 
Inc., Winnsboro, $50,000; Dixie Electric 
Membership Corporation, Baton Rouge, 
$50,000. 


Mississipp1—Magnolia Electric Power As- 
sociation, McComb, $50,000. 


Nevapa—Alamo Power District No. 3, 
Alamo, $5,000. 


Nortu CaroLtina—Cruso Electric Mem- 
bership Corporation, Waynesville, $48,000. 


OxL_aHoma—Caddo Electric Co-operative, 
Binger, $50,000; Southwest Rural Electric 
Association, Inc., Tipton, $70,000; Kiwash 
Electric Co-operative, Inc., Cordell, $50,000; 
Harmon Electric Association, Inc., Hollis, 


$50,000. 


PennsyYLVANIA—Central Electric Co-op- 
erative, Inc., Parkers Landing, $50,000; 
Adams Electric Co-operative, Inc., Gettys- 
burg, $425,000. 


Vircinta—Shenandoah Valley Electric 
Co-operative, Dayton, $32,000. 
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To get the 


RIGHT lug 
at every point — 





free ) 


— select your terminals 
from the COMPLETE line’’ 


Look in the Penn-Union Catalog 
—all of the good types: Solderless 
lugs to grip the conductor by Bolt, 
Screw, Post-and-Nut, or Multi- 
Slit Tapered Sleeve . . . Soldering 
lugs, Cast and Stamped, in wide 
variety ... Here are just a few: 























You will also find the most com- 
plete line of Cable Taps, Tee 
Connectors .. . Straight, Parallel, 
Elbow and Cross Connectors... 
Bus Supports, Clamps, Spacers 
. . . Grounding Clamps, Service 
Connectors. 

Penn-Union fittings are pre- 
ferred because every one is me- 
chanically and electrically de- 
pendable. They are the first choice 
of leading utilities, industrials, 
electrical manufacturers, contrac- 
tors. Write for the Penn-Union 
Catalog. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 






Conductor Fittings 
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INSULATION 
By a Mere Press of the Button on the VIBROTEST 


Put the finger on dangerous insulation with 
the versatile VIBROTEST . . . prevent costly elec- 
trical breakdowns before they happen! Just a 
mere press of a button and the large clear-faced 
meter tells the story quickly in megohms or ohms. 





No hand cranking . . . no leveling . . . no vise- 


Mode! 29) VIGROTEST like grip . . . just an easy one man job. 


Model 20! VIBROTEST .. . sturdy, compact and easy to use . . . also pro- 
vides triple AC and DC voltage ranges. Only two terminals. Many VIBRO- 
TEST models available to meet other requirements. Write today. 


om cortporated 


CHFCAGO. ILL 


ASSOCIATED RESEARCH 





2224-50. GREEN St 









VARIOUS NEW MODELS 
AND RANGES 


Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 






test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 








HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y. 





















3 
Pr 











Pulp Products Department 





WEST VIRGINIA PULP & PAPER COMPANY 


5E Wacherl C 


- Yue Ne 








178 (1132) 











ELECTRICAL WORLD ® 


Recent Legislation 


Among the bills recently proposed jp 
the legislatures of the various states af. 
fecting public utilities were the follow. 
ing: 


Kentucky—Measure denounced by jt; 
opponents as a bill to repeal the 1942 Tep. 
nessee Valley Authority enabling act was 
reported favorably early last month by the 
state senate public utilities committee. [p. 
troduced by Senate Minority Leader Ray B. 
Moss, Pineville, the bill would forbid my. 
nicipalities to construct a power plant jn 
any community where a plant now exists or 
to obtain a plant by any means other than 
by purchase of the existing plant or by 
condemnation proceedings. It also provides 
for appointment of a board of appraisers to 
fix the value of the existing plant if the 
city wished to purchase such facilities, for 
appointment of commissioners if the city 
desired to condemn property of the existing 
plant, and outlined a formula by which the 
appraisers and commissioners would arrive 
at the value of the condemned electric prop. 
erty. Opponents of the bill declared at 4 
public hearing that it deprived cities of the 
right to compete with private utilities, while 
proponents claimed it protected utility cus. 
tomers and investors. R. M. Watt, president 
of the Kentucky Utilities Co., said utility 
customers and investors “must be _pro- 
tected” and that the bill provided the 
“proper way to arrive at the proper value” 
of plants. W. C. Fitts, Knoxville, Tenn. 
TVA general counsel, declared that a com- 
peting plant or the threat of such a plant 
was the only bargaining power the cities 
had against private utilities. He said the 
bill would force cities to pay the “asking 
price” of the utilities, or resort to con. 
demnation proceedings which were costly, 
lengthy, and unpredictable. The Senate 
passed by a 36 to one vote, a bill to permit 
cities of the second and third classes + 
transfer surplus funds from operation of 
municipally owned utilities to their genera! 
funds. The bill was introduced by Senator 
Lee Gibson of Calhoun, as sponsor, it being 
a measure to aid the city of Owensboro 
which operates its own electric plant, to 
convert surplus from such operations to city 
general use. On the same date the Senate 
completed a bill to advance Owensbor: 
from a third to a second class city rating 
Under the terms of a bill introduced in the 
House, consumers of gas, electricity and 
water would be given thirty days to pa\ 
their bills without penalties, instead of the 
customary ten days. The measure als 
would require: “No penalty for non-pay- 
ment of such service bills of more than 6 
percent of the total bill shall be imposed. 
No trick, device or subterfuge in the way 
of pretended discounts for prompt payment 
shall be permitted to evade the provisions 
of this section.” 


Mississtpp1—A bill has been introduced 
in the state Legislature to place utilities in 
the state, including gas, electric, telephone 
and telegraph under the jurisdiction of the 
Public Service Commission. The commis 
sion would investigate all rates, charges, 
cost of production, etc. According to Sena 
tor Howard McDonnell, who introduced the 
bill, “all other forms of utilities in the state. 
as well as others are under the jurisdiction 
of a commission and how these particular 
utilities have escaped so long and how the 
have been permitted to reap such exhorbi 
tant profits without outside interference ' 
amazing to say the least.” 


New York-——Senate defeated the Burne) 
bill amending the General Municipal Lav 
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AY 
ERICAN™ 
means PRETESTED 
under all conditions 


“SURCO-A 


“Surco-American” high quality 
flexible plastic tubings and insu- 
lated wire are pretested to stand 
up under a wide range of tempera- 
tures and under the most severe 
conditions because they are spe- 
cially formulated to meet the most 


exacting requirements. Tubings are 





available in i e 
to ae vo omaha swam 
averages | volts per mil. thick- 
. « “Surco-American” flexi- 
ble plastic insulated wire is avail- 
able in all lengths and colors in 
wire sizes 212 to f 
or stranded, shielded, tinned or 
t wire and cable 

cal bulletins and scrm- 
ples on request. 


Address Dept. W 


48 A.W.G. solid 
silver < ‘cop 
oe £66 





ELECTRICAL INSULATION CO. 
e 84 Purchase St. 





Boston, Mass. oe 
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TOOLS... 


TREE TRIMMERS ] 

POLESAWS “1. 
BRUSH CUTTERS 
CABLE CUTTERS 


JOINTED TEST- 
PIKE POLES 
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A line of tools designed 
for linemen’s use that 
are standard equipment 
with the world’s largest 
Utility Companies. 


QUICKER | 


| 





Send for folder 
and prices of 
this labor saving 
equipment. 


ain a é 
OUR SMITH & SON, Inc. 
385 Mein St., Oakville, Conn. 





March 


The amendment provided that “a municipal 
corporation furnishing a public utility serv- 
ice or services need not decrease its rates 
and charges for such service or services on 
order of the public service commission un- 
less such order is issued upon notice and 
after hearing instituted upon the verified 
complaint of not less than ten percent of 
the active consumers, as shown by the rec- 
ords of the utility, residing in the territory 
in which the utility rate or rates referred to 
in said complaint is or are applicable.” 
Governor Dewey has approved a bill turn- 
ing over to the cities of the state more than 
$19,000,000 additional for the coming year. 
The money is from the state-collected, 
locally shared utility tax. An act to amend 
the public authorities law in relation to the 
creation of a power authority for the city of 
New York and defining its powers and 
duties has been introduced in the Assembly 
by S. Robert Molinari, Staten Island. The 
bill was introduced on behalf of the mayor 
of the city of New Yorw and authorized the 
creation of a power authority for the city. 
The bill contains the following features: 
(1) .. . It authorizes the creation of a 
power authority for the city of New York 


subject to the approval of the electors of | 
such city. (2) ... The authority is to con- | 
sist of one to seven members with over- | 


lapping terms of six years; not more than 
a majority of the members may be ap- 
pointed from one political party; municipal 
officers may serve as members, ex officio, 
and the compensation of members other 
than ex officio members, is to be fixed by 
the Board of Estimate and paid by the au- 
thority. (3) The plants and facilities to be 
acquired or constructed are to cost not 
more than one billion dollars; are to be 
self-supporting after the first three years of 
operation; the maximum period of maturity 
of the authority’s bonds is fifty years; rates 
for utility service must be sufficient to 
amortize the entire debt, pay interest thereon 





and all costs of operation, ownership and | 
maintenance. (4) The city is authorized to | 


acquire property for the authority at the 


authority's expense and may assign prop- | 


erty to the authority. 


(5) Prior approval | 


of the board of estimate and the planning | 


commission are to be required before the 
plants and facilities may be constructed, 
thus preserving and protecting the master 
plan of the city. (6) Neither the city nor 
the state is to be liable upon the obligations 


of the authority. This bill would create the | 


authority to purchase the Staten Island | 
Edison Corp. which was a matter of con- | 


troversy in the city council during the past 
few years. 


Plan to Rebuild Boiler 


Rebuilding of No. 1 boiler at the 
plant of the Saskatchewan Power Com- 
mission at Saskatoon, Canada, at a cost 
of $84,000 has been approved by the 
standing committee of the Saskatchewan 
City Council. Permission for the work 
has been received from the construc- 
tion controller in Ottawa and it is 
planned to have the work completed in 
time for the peak load period in the 
late fall of 1944. It has been estimated 
that the rebuilding will save $5,500 in 
fuel a year, as well as $2,000 in mainte- 
nance costs, and will increase the steam 
capacity of the plant by 35,000 lb. per 
hour. 
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with fingers 


“OF FROST! 





C2/FF blankets fire with an icy 
covering of carbon dioxide. It 
seals out air and snuffs out flame. 
It is swift. It is safe. It is efficient. 


CL/FF is especially recom- 
mended for oil, gasoline, elec- 
trical and chemical fires. It is 
harmless . . . odorless . . . equally 
effective in hot or sub-zero tem- 
peratures. 


The G2/7eg Carbon Dioxide Fire 
Extinguisher is manufactured by Gen- 
eral Detroit, famous since 1905 for 
fire fighters like Fire Guard, Alaskan 
and Floafome. It is quality mass 
produced for prompt delivery to 
essential users. 


The coupon below will speed addi- 
tional information on G@2/#e9. Mail 
it today! 


THE GENERAL [JETROIT (PORP. 


Former Name The General Fire Truck Corp. 





NEW YORK DETROIT CHICAGO 


Distributors in all principal cities 














West Coast Affiliate: The General Pacific 
Corp., Seattle, Los Angeles, San Francisco. | 




















THE GENERAL DETROIT CORP. Yeqa, 1a Zt" 


2218 East Jefferson Ave., DETROIT 
Detroit 7, Mich. LS 











SPEED complete details to: 


Name 








! 
Title H 


Dae ee ee es ee 























Just attach this convenient coupon 
to your letterhead and mail. 
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PROFESSIONAL SERVICES 














BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 





DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electriec Development, Dams, Water Supply 
Flood Control, Engineering Problems relating t: 
Water Rights and Water Power Law. Appraisals 


New York City, 50 Church St. 








BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


FRANK F. FOWLE & CO. 
Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 








ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 








E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 


Valuations, Economic and Business Surveys 


61 Broadway New York 


-PAUL E. GERST & CO. 


CONSULTING ENGINEERS 
We specialize in electrical Product Design in con- 
nection with the Field of electrical rotating ma- 
chinery, Transformers, controls, Appliances, Fans 
and Blowers, and electronic devices, 
205 W. Wacker Dr. Chicago, TIL 
Eng. Bidg. State 5309 








PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, TIL. 








HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports « Rates e Labor relations « Safety « 
Purchasing « Costs ¢ Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. Washington, D. C. 








Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 








JULIEN H. DAVIS 


Member A.1L.E.E. 
Consulting Engineer 
Industrial 
Utility—Electrical— Mechanical 
740 So. Broadway Los Angeles, Calif. 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 
Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, Ill. 


(A Chicago Suburb) 





SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 








DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction Management 
«Investigations and Reports 


PHILADELPHIA 


NEW YORK Packard Building 


CHICAGO 


HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 








SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
Chicago, III. 








. 
Ebasco Services Incorporated 
Industrial Dicteton 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. Sth St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 





STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH e SAN FRANCISCO ¢ LOS ANGELES 








ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical 2 Mechanical © Physical 
Chemical 
INSPECTION ¢ ANALYSIS ¢ RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE--WILLIAM 8S. LEFFLER 
Engineersa—Economiats 
RATE RESEARCH voR SALES RESEARCH 


) 
POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 








H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way 
Industrial plant layouts & surveys. Rate com- 
parisons. 
288 Alameda Avenue Youngstown, Ohio 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Eiectric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals 


WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia 2, Pa. 











ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—-Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 








J. H. MANNING & COMPANY 
ENGINEERING 
SERVICES 
120 Broadway, New York 





READERS MAY CONTACT 
THE CONSULTANTS 
whose cards appear on this page 


with the confidence justified by the offer- 
ing of these special services nationally. 
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Spy ar terre n. 
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Binding 
Posts- 
Terminals- 
Plugs- 
Receptacles | 


Send for 
Cat. #1, 


Ns 25 
Sec. 8 A 







3 New Park Ave. 
Hartford, Conn 

















* 


Khminates meter Cannot be 
without mutilating, SEND FOR SAMPLE. 
STAR PORCELAIN CO. 














AVOID 
CABLE 


51 Muirhead Ave. Trenton, N. J. 
ABRASION 


A itt, GS 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” — from 
Electrical World, May 29, 1943 (Cables 
— How to Make Them Last). 

These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 


Wm B Berry Co..88 North St., Boston, Mass. 























The McGRAW 
CENTRAL STATION DIRECTORY 


presents the latest, most ac- 
curate coverage of war-time 
changes in 


ELECTRIC UTILITY 
operations and personnel 


For intelligent, productive wartime and 
postwar planning or selling, the McGraw 
Central Station Directory should be in 
the hands of every executive responsible 
for such plans. Write for complete 
information. 


McGRAW-HILL PUBLISHING CO. 
Catalog and Directory Division 
330 West 42nd Street, New York City 
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| lated by Arthur Palme. 


| translation explains the technique of beam 
| deflection, focusing, electric-magnetic lenses 


| tures. By 


March 





BOOKS RECEIVED 





Practical Radio and Electronics Course. Three 
volumes. By M. N. Beitman. Published by Su- 
preme Publications, Chicago, Ill. 368 pages, 
illustrated. Price $3.95 


Arranged in 53 home-study lessons, the 
non-mathematical treatment is designed to 
explain principles in progressive easy stages, 
at the same time giving appreciation of the 
quantitative magnitudes involved. Volumes 
one and two are devoted essentially to 
tubes and radio circuits and equipment in 
their practical, familiar patterns. The third 
volume treats industrial applications like 
photo-cells, photelometers, communication 
sets, radio compass, crystals, high-fre- 
quency heating, aircraft instruments, metal 
(cables and pipes) locators, welding con- 
trols, voltage regulators, strain gages, sound- 
level meters and the systematic procedures 
in servicing electronic equipment. 





Paul Hatschek; trans 
American Shotographic 


Electron-Optics. By Dr. 


Publishing Co., Boston, Mass. 16! pages, il- | 
lustrated. Price $3. 
Without recourse to mathematics, this 


and electron multipliers leading up to tele- | 
vision and the electron microscope. A final | 
chapter by the translator summarizes the 
developments since 1938. 





Modern Turbines. By Louis E. Newman, Allen 


Keller, John M. Lyons and Lawrence B. Wales. | 
John Wiley & Sons, Inc., New York. 175 pages 
llustrated. Price $2.50. 


This is a book about intelligent selection | 
and application of utility and industrial 
turbines and in no sense a treatise on their 
design. Devoted primarily to units under | 
10,000 kw. it does, however, such a compact | 
and terse job of establishing the potentiali- | 


| ties and limitations of condensing, non-con- 
| densing, extraction and superposed turbines | 
| that even the well-versed operators of units | 
| several times as large can improve their 
| grasp of performance aims and deviations. 
| Above all, it could greatly help the utility 


power sales engineer to coach an industrial 

client so that he will be sure he knows what | 

he is contemplating and, if the decision is to 

engage in generation, to do it in full appre- 

ciation of how much the unit can accomplish 
in thermal and dollar economy. 


The Practical Design of Welded Steel Struc- 
H. Malcolm Priest. American Weld- 
ing Society, 33 West 39th Street, New York 18 
N. Y. 153 pages, illustrated. Price $I. 


Presents a revision and extension of two 


| major papers of the author in the A.W.S. 
| Journal (April, 1942 and September, 1943) 


discussing forms of joints, temperature con- 
sequences, techniques for girders, columns, 
trusses, beams, continuous structures and 


| rigid frames. A brief bibliography lists im- 
| portant codes and specifications. 


Communication Circuits (2nd Edition). Law 
rence A. Ware and Henry R. Reed. John Wiley 
| & Sons, Inc. 330 pages, illustrated. $3.50. 


Revision incorporates additional material | 


on impedance matching, wave guides, choice 
of tube sizes, excitation and 
Coupled with the first edition material on the 
theory of the transmission circuit, coaxial 
cables, networks, attenuation, reflection, fil- 
ters, transformations, field configuration and 


propagation, one has the mathematical basis | 
for optimum design of lines for frequencies | 
Thus the treatment is | 


from low to UHF. 
pertinent to induction-heating and dielec- 
| tric-heating problems. 
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ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FF 





Cenductor 
Pothead 


Write for a complete selection of 
RUSGREEN balietias 


ENDULATORS (POTHEADS) ALL SIZES « ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


Kn ER 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 








detection. | 


Ait the strength and durability 


inherent in steel are combined--- 


with definite economies--in Crapo 
_ Galvanized Steel Strand. Heavy, duc- 
| tile, tightly-bonded zinc coatings, ap- 


plied by the famous Crapo Galvaniz- 
ing’ Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 












INDIANA 


STEEL & WIRE CO. 


MUNCIE INDIANA 
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| POSITIONS VACANT 
| METER ENGINEER — Permanent position ENGINEERS 
| with utility company in the East. Appli- 
cant must be a technical graduate with 
supervisory experience; possess a good per- ELECTRICAL MECHANICAL 
} sonality and preferably not over 40. Submit a 
details of education, experience, | charaoter, E N G | N E F bh S semper! one yon ne organ- 
| draft status, and availability. en photo n 
i with letter. P-658, Electrical World, 330 W. ine lect we ine 
32 4 qualified electrical engineers 
nd St., New York 18, N. Y. experien in des and the 
LINEMAN WANTED for electric lines in now = , ign 
New Jersey. No voltage over 4200. Perma- LIFETIME fight Ta of drawings for 
nent position. P-661, Electrical World, 330 i ting and er distribue 
W. 42nd St., New York 18, N. Y. fe rad industrial plant con- 
EP ae oe ee ali OPPORTUNITY struction. 
esigning phase motors rom Oo 0 
H.P. Give detailed information, experience, Also mechanical engineers ex- 
ete. in first reply. P-664, Electrical World, : & perienced in design and the 
68 Post St., San Francisco 4, Cal. A capable electrical engineer for perma- Come ae of drawings for 
' a nthe yh oer for a a nent position with a company whose : conditioning, 
pally owned electric generating plant. p- wath 
plicants should be at least 38 years of age post-war future is most promising Slants, ig, sewers and ent 
and have a high school education supple- whose past half century of existence has p plan 
mented by study along mechanical engineering been most successful. construction. 
' lines with at least five years experience in re r Please ve qualifications, 
field. In reply, please state age, experience, We need immediately an able, ingenious f 
education and general qualifications. P-665, A f | ‘cal desi tent 1 draft status, acceptable rate, 
Electrical World, 520 N. Michigan Ave., Chi- engineer or electrica esign, patent lay- and availab under WMC 
| cago 11, Il. out and recording. A first-class man regulations, in t letter. Ad- 
ae” ae ee oe aoe a whose ability will prove his right to in- dress eo Electrical World, 
| N § wanted: o investigate markets 
for diversified line of electrical predacts and creased responsibility and pay—whose ag of 42nd St., New York 18. 
services, and to recommend best procedure ingenuity, ability and loyalty merits ad- - X. 
| in developing markets. In reply state age, t t t- i 
training, experience, general qualifications, vancemen in permanent post-war posi- 
and salary expected. P-670, Electrical World, ae with one of the oi and ne 
5620 N. Michigan Ave., Chicago 11, IL stable companies manu acturing sma. WANTED 
SALESMAN WANTED electrical and mechanical units. ILLUMINATING 
SALES PROMOTION MAN wanted. Large You would work in a congenial atmos- 
i mid-western electric utility want a Sales phere and live in a pleasant community 
| Promotion man experienced in the prepara- il f Chi 
i tion of sales ee pa pagel talks, and sales 40 miles from icago. 
| training. A knowledge of electrical merchan- . 1 © 6 nant 
dising will be helpful. Height, general ap- Submit details of qualifications, war We are looking og man with on cng 
pearance and public speaking ability must status, education, background and ex- neering background, familiar Present 
be above average. Maximum age 40. Splen- perience. Statement of availability re- Gey lighting work, who is capable of set- 
j did opportunity for the right man. In reply ting up a commercial - 
state age, training experience, general quali- quired. ment for a nationally known New 5 
fications and salary expected. P-669, Electrical O organization knows about this land manufacturer. Man should be able 
World, 520 N. Michigan Ave., Chicago 11. TIl ead es & ~ , i all , spondence to organize a “and be. abl have some 
| — aavertisemen ana a orre sales experience and able to promote 
EMPLOYMENT SERVICE ; will be held confidential. lighting. Starting salary above $3500.00, 
SALARIED POSITIONS — This advertising fom hepa ws 3 Write gi giving age, educa- 
| service of 34 years’ recognized standing P-660, Electrical World m, experience, availability and draft 
| eager for high salaried supervisory tech- 520 N b M ‘ A Chi i tll status. P-650, Electrical World, 
| nical and executive positions. Procedure will } Ss act ai ite ? ‘ 
be individualized to your Sereonat require- re ae 8 ’ 330 W. 42nd St., New York 18, N. Y. 
ments and will not conflict with Manpower 
Commission’s Retaining fee protected by re 
fund provision Identity covered and present 
position protected. Send for details. "R. Ww EXECUTIVES AND TECHNICAL MEN 
AR secre: Be ready for post war opportunities! 
' } ET 
POSITIONS WANTED SECRETARY-TREASURER We solicit inquiries from sar pontigns pay who 
| | ELECTRICAL ENGINEER o ic, ¢ re- . 5 to con employers for positions paying up 
hensive practical experie TR vagy Ba nie ma A sound, well established electric pub- to $20,000 per year. Confidential. Est. 29 years. 
design, gp ar with ,sporation and mainte lic utility located in the middle west (Inquiries from Employers entail no obligation) 
| nance of generating, distribution and utiliza- a THE 
tion systems in industrial and utility fields and having an annual gross revenue oe ie — ee 
a pee now. PW-653, Electrical World, 520 of approximately $8,000,000 has a va- 
| ¥. Michigan Ave.. Chi icago 11. Til | 7 " ; - 
| (Continued on opposite page) |? cancy as eran me which it 
° ° is unable to fill from its own organiza- 
Electrical Engineers Wanted | tion. Applications are invited, espe- MANUFACTURERS 
ey FF Ry ially f th occupyin si- 
dexelopment work in a oe voltage _— a | cia Y Tom 2 ose now PY: g at need the best 
t ; '- 
for Severs tally tained men'eitt Sieeinni { |; tions as Assistant Secretary-Treasurers technical and sales 
en egrees ES ‘ ; 
including recent snap shet'ef seurectf. |= or Comptroller of an electric public P 
time ‘an interview is arrangea. OO" * MF) 2 utility. Applications should give com- RE RESENTATION 
P-649, Electrical World i licant’s educa- 
320, West 42nd St. New York 18. N.Y, -_ a pond gp es rv oa on for the MARKET of the West! Present 
<a, Gey ' . and post-war—Write today to 
| marital, family and draft status and a 
EXECUTIVE |= snapshot photograph. Communications A, B. SMEDLEY 
will be kept confidential, if desired. Technical Products 
ASSISTANT Reply to : 1254 N. Los Robles, Pasadena 6, Calif 
| . ’ ’ e 
ELECTRIC UTILITY P-668, Electrical World Experienced graduate engineers will serve 
520 N. Michigan Ave., Chicago 11, Ill. your account. 
An executive assistant is wanted 








for the staff of a large mid-western 
electric utility for work in the fields 
of rates, forecasting, planning, | 
regulation, cost analyses, deprecia- | 
tion, etc. 

The applicant should be a col- 
lege graduate preferably in eco- 
nomics or engineering. Familiarity 
with statistics and statistical meth- 
ods and sources will be helpful but 
not necessary. Specific experience 
in any of the fields will be helpful 
but it is more important that the 
person be one of general ability 
rather than of specific experience. 

The position is a staff position 
with no administrative duties and 
offers real opportunity to a person 
of ability and initiative. 





—-TRANSFORMERS- 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 





P-671, Electrical World 
520 N. Michigan Ave., Chicago 11, Il 
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D C MOTORS 
HP Make Type Volts Speed 
1250 GE. MPC 550 130 
— “$00 GE. MPC $60 600 
2- 625 GE. MPC 500 1 
i- 60 GE. MPC 600 650/900 
i 500 GE. MPC 230 
i- 35 GE. MPC 230 4 
2 300 GE. DMC 230 / 
i— 300 GE. MPC 230 275/550 
9— 270 Whee. 550 250/ 
i— 260 Al. Ch. 230 525 
9— 200 Whee. 230 400 
I— 175 Whee. SK 250 150/525 
i— 15 G.E. RC-19A 230 8800/1 
i- 150 GE. MPC 230 250/450 
9 125 GE. CO-1832 230 625 
2 120 Whse. SK-180 230 7 
3— 100 GE. 230 
I— 100 Ai. Ch. 230  950/1150 
i— 100 GE. MPC 230 225/450 
2- 100 GE. RC-I9 230 575/720 
—- © Ge wo 230 “1 
3—- 75 Whse. SK-183 230 560/1100 
iI— 60 EL Dy. 258 230 fA 
50/60 Cr. Wh. 65H 500/1000 
iI— 50 Cr. Wh. CMC-81H 230 7900 
6 © Gh -16 230 400/1600 
TRANSFORMERS 
KVA Make PH Type 
6— 1667 Pitts 1 OISC 
I— 1060 G.E. 3 WCTH 
I— 600GE. 3 HT-OISC 
3— 333 Moloney 1 C-OISC 22000/1 
2— §333 Whee. 10 
g— 333 Pitts. 1 OISC 
2— 300 GE. 1 H-RP 
I— 300 Pitts. 3 ODSC 
3— 300 Packard 1 OISC 
3— 200 GE. 1 H-LDD 
3— 200 GE. 1 BO 


SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 








MOTOR GENERATOR SETS 
3 ph. 60 cycle 
-—_ 5 Nd GE 275 V. Gen. d.c. to 2100 HP, 2300 V. 
otor. 
1— 1006 KW Whse. 600 V. Gen. d.c. to 1400 HP 4000 
600 V. DC Gen. d.c. 
. Gen. to 700 HP ATI 
V. Gen. to 400 KVA 440 V. 
1—100 KW Whse. SK 250 V. Gen, oq 150 HP Syn. 
2300 V. 900 RPM motor with exci 
1—75 KW G. E. 125 V. Gen. to 120 HP IK 4000/2300 
Vv. motor. 
TURBO GENERATOR SET 
1—500 KW, Whse. 625 Kva., 440 V., 3 ph. 60 cy., 
3600 RPM with Parsons 145/175 Ib. * eontiensing tur- 
bine complete with jet con r and accessories. 


ROTARY CONVERTERS 


60 cycle 
KW Make Speed D.C. Volt Trans. Volts 

1— 1500 Whae. 720 600 2300 
1— 1500 Whase. 600 600 11500 
I— 1250 G.E. 720 250 2300 
I— 1000 G.E. 900 600 13200 
1— 1000 Whse. 900 600 11000 
I— 750 G.E. 1200 600 2360 
1— 750 Whse. 720 250 /2 
I— Whse. 1200 600 13200/2300 
1— 375 G.E. 1200 250 12 
a— 200 G.E 1200 600 

25 cycle 
2— 1590 Gs. 500 225/275 13200/6600 
1— 500 G.E. 750 225/275 13200/6600 


All units can be furnished with AC and DC controls. 


What are your requirements? 


units up to 5000 kw 
available in stock. 





COMPANY 


Main Office & Shop: 51 HOWELL ST., JERSEY CITY, N. J. 


A. ©. MOTORS 





3 ph. 60 cycle 
Synchronous 

: HP Make Type Volts Speed 
_ 500 G.E 440 360 
_ 400 G.E. ATI 440 720 
_ 225 G.E, ATI 240 600 
_ 150 Al. Ch. 900 
_ 150 i 2200/5501 

_— 125 G.E ATI 220/440 
2— 100 i 

_ 75 G.E TS-7556 220/440 

Slip Ring 
_ 1200 Cr-Wh. 801-Q 2 237 
— 800 hse. w 440 357 
_ 800 Al. Ch. 440 885 
2— 600 G.E. IP 440/2200 720 
ms 450 . Cw 875 
_ 400 .E. IP 440/2200 606 
— 400 Al. Ch. 505 
1— 350 .E. IM 2300/4000 257 
1— 300 Cw 440 585 
1— 300 G.E IM 440 720 
2 250 G.E MT 440 450 
1— 250 G.E MT 4000/2300 257 
2— 200 G.E 1IE-M 1750 
2— 200 Cw 2200 514 
1— 200 G.E IM 440 
Squirrel Cage 
1— 500 G.E. 1-17B 2200 695 
1— 400 yhse. CS8-1104A 2200 585 
1— 300 cs 550 580 
1- 300 G.E. IK 2300 600 
1— 250 Al. Ch. 220/440 1150 
SYNCHRONOUS CONDENSERS 

1— 1000 G.E. ATI 2200/3800 900 
1— 750 G.E. ATI 220/440 900 
1— 600 G.E, ATI 220/ 900 


INC. 








7 N. Y. C. Tel.: LOngacre 5-3227—N. J. Tel.: UNion 3-2600 


MOTOR—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, 440 volt, Lincoln slip ring 
1—400 HP, 514 ct 440 volt, Westg., slip ring 
1—335 HP, 600 R ; 2300 volt, G.E. syn. 

1—500 HP, 900 RPM. 440 volt, Lincoln slip ring. 
1—250 HP, 514 RPM, 4000 volt, G.E., syn. 
1—250 HP, 600 RPM, 4000 volt. G.E., sync. 
1—200 HP, 600 RPM, 2200 volt, G.E., sl. rg. 
1—200 HP, 450 RPM, 2200/4000 v. G_E. , sl. rg. 
1—150 HP, 18006 RPM, yy volts, G. FE. 
1—150 HP, 900 RP 0 volt, Al. Ch. sl. rg. 
2— 75 HP, 1200 RPS, #3300 volt, G.E., vertical 


MOTORS—D. C. 230 VOLTS 


2—450 HP, 400 RPM, General Electric MPL. 
1—250 HP, 760 RPM, Electro Dynamic. 


2—150 HP, 550 RPM, Westinghouse, SK. > 

1—150 HP. 750 RPM. Electro Dynamic. ALTERNATORS 

\—125 HP. 600 RPM, Westinghouse, 8K. 1—625 KVA, 3600 RPM, 600 volt, G.E. 
1—100 HP” 625 RPM” G.F. 1—250 KVA, 720 RPM, 230 volt, G.E. 


1— 80 HP, Crocker- Wheeler, 600 RPM. 
1— 75 HP, 950 RPM, General Electric 
1— 50 HP, RPM, Westinghouse, type SK. 


TRANSFORMERS 


4 EVA. GE. 5 A86- 240/480 y. Scott taps. oF eee Terry dual bleeder condensing Turbine 
3300 KVA, Pittsburgh, 7800/440 volts. 1—500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. 

= ed KVA, G-E., 2200-220/440 volts. 1—375 KVA, or estinghouse, non-condensing. 

+ ”) KVA, Allis-Chalmers, wouy 1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

—150 KVA. G-E.. 33.000 2300/4000 Y. —200 KW. G.E.. 3 ph., 60 cy., 220 volt, cond. 


3—100 KVA, Westinghouse, 11, 430/250 volts 
3—100 KVA, G.E., 2200-220/11 

1—100 KVA, Pittsburgh, i3t5/2750. “110/220 volts. 
3—100 KVA, Westinghouse, 13200 250 - ts. 1 
3—100 KVA, Allis-Chalmers, 2200/220/11 

3—100 KVA, Allis-Chalmers, 2400/415 3OY. S400 1 
3— 15 KVA, General Electric 2200/220/440. 





Complete Line of A.C. and D.C. Motors and Generators 


1—750 KW, 250 volt, Allis-Chalmers, synchronous. 
1— 75 KW, 
1— 
MOTORS—VARIABLE SPEED 230 VOLTS 
1—100 HP, 475/1425 RPM, Electro Dynamic 

1— 9 
1— 
1— 35 
]jJ— 
$e 
1— 20 HP, 750/1500 RPM, General Electric. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker-Wheeler. 


1—225 KVA, 514 F 
1—200 KVA. 3600 RPM, 240 volt, Allis-Chalmers. 
1—62% KVA, 3600 RPM, 220 volt, Allis-Chalmers. 
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MOTORS GENERATOR SETS 


125 volt, General Electric, squirrel cage. 


6 KW, 125 volt, General Electric, squirrel cage. 


0 HP, 470/940 RPM, General Electric. 
75 HP, 525/1575 RPM, Electric Dynamic. 
HP, 500/1500 RPM, Westinghouse. 

35 HP, 350/1050 RPM, Electric Dynamic. 
30 HP, 225/900 RPM, Crocker-Wheeler. 
25 HP, 300/900 RPM, Electro Dynamic. 


TURBO-GENERATORS 


ENGINE GENERATOR SETS 
—150 KVA, General Electric Generator, Ames Uni- 


flow engine. 
—€2% KVA, Westinghouse Generator. Fairbanks 


company engine. 


Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries 
Transformers, Motors, Com- 
pressors, etc. 

Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, N. Y. 











POSITIONS WANTED 


(Continued from opposite page) 














NEW and USED EQUI 


for 


Power Plants, Sub-Station, Transmission sr and Construction 
Send for new list . 


—APPARATUS EXCHANGE— 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 


PMENT AVAILABLE 


TECHNICAL GRADUATE. 22 years experi- 





ence in Utility Engineering, Operation and 
Construction of Overhead lines Over draft 
age Wants position in Operating or Engi- 
neering Dept. PW-666, Electrical World, 330 
’, 42nd St.. New York 18, N. Y. 
ELECTRICAL ENGINEER—15 years utility 
experience; transmission, distribution and 
s.bstation construction supervision; property 
accounting; estimating; inventories, etc. De- 
sire supervisory position with utility requiring 
good employee relations. PW-667, Electrical 


World, 520 N. 


REPRESENTATIVES AVAILABLE 


ELECTRICAL SALES ENGINEER with Util- 


Michigan Ave. -- Chicago 11, IIL. 

















ity, REA and Municipal contacts — well 
established—desires distribution or brokerage 
of transmission and distribution equipment or 


kindred Kansas City trade area, ware- 
house facilities. RA-662, Electrical World, 520 
N. Michigan Ave., Chicago 11, IIL. 


li . 
sines; 














ELECTRICAL WORLD e 


FACTORY TRAINED APPLICATION ENGI- 

NEER with personal customer contacts; 
specialist in electrica] distribution and trans- 
mission equipment — available April list as 
manufacturer’s representative. Middle West. 
RA-663, Electrical World, 520 N. Michigan 
Ave., Chicago 11, IIL. 
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%& These companies have supplied additional buying information on 
their products in the 1944 edition of the Electrical Buyers’ Reference 
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o brick and mortar structure to build, since I-T-E 
Weatherproof Switchgear can safely be placed anywhere out- 
doors. _By choosing a location close to the plant area where 

ower is used, cables for low-voltage current can be short. 

hese are savings. Add to them the provisions I-T-E makes 
for long service life under outdoor conditions—tightness of 
welded-steel structures, the protection qualities of I-T-E 
finish, the durable circuit breakers capable of performing with 
minimum of maintenance. Let I-T-E engineers give you the 
cost figures of outdoor substations in accordance with your 
specifications. 


Representatives in Principal Cities 


IMMERSED IN AIR 


OUTDOOR TRANSFORMER — Sup- 
plied by a well-known trans- 
former builder . . . 100 to 1500 kva 
. cooled with oil or non-flaming 


INCOMING LINE CONNECTION—May 

be ajunction box, as shownora 
disconnecting switch, pothead or 
power circuit breaker. Connec- 
tions to overhead lines can also be 
arranged for. 


CONNECTION THROAT — Depend- 

ably weatherproofed .. . con- 
nects transformer secondary ter- 
minals to secondary bus. 


WEATHERPROOF HOUSING — A 

strongly-built rain and wind- 
resisting housing for the circuit 
breakers. Roof construction is 
thoroughly weatherproofed, while 
permitting extension of the original 
structure. Adequate ventilation is 
provided for. 


FULL-LENGTH DOORS — Three- 

point latches, stiffening braces, 
flanged edges and concealed adjust- 
able hinges are furnished. Provi- 
sion can be made for locking the 
doors when closed. 


CIRCUIT BREAKERS — Drawout 

type, manually or electrically 
operated as current and inter- 
rupting rating to suit your require- 
ments. Each breaker is protected 
by a hinged door with ventilating 
louvers and may be operated manu- 
ally without opening door. In ca- 
pacities up to 1600 amperes, the 
circuit breakers are mounted - 
high as shown. wide range of 
protective devices is available to 
guard ainst overcurrent, short 
circuits, low voltage and other ab- 
normal conditions. 


AIR SWITCHGEAR 


ENCASED IN STEEL 



































“...and the cooling fluid makes it a 
honey from the standpoint of maintenanc 








Why Kuhlman sAF-T-KUHL POWER TRANSFORMERS are the choice off 





so many experienced engineers... 


Filled with a non-inflammable, non- 
explosive, inert cooling fluid, Kuhl- 
man Saf-T-Kuhl Transformers are 
100% safe. 


They eliminate the need of expen- 
sive vaults. They improve voltage 
regulation. Small Saf-T-Kuhl Dis- 
tribution Transformers can be in- 
stalled at the load center—even on 
beams near the ceiling. Saf-T-Kuhl 


KUHLMAN 


ELECTRIC COMPANY e@ 


Power Transformers are built in a 
variety of sizes and capacities to 
meet the installation requirements. 
The unit shown here is a 1000 KVA, 
60 cycle, three-phase, 13,800-240 
volts with taps. Primary outlets are 
through the junction box and pot- 
head. Equipment includes current 
transformer, external tap changer, 
relief diaphragm, hot spot indicator, 
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liquid gauge and dial thermometer. 
In addition to Saf-T-Kuhl, Kuhlmaa 
builds Power, Distribution and CS? 
Transformers and Line Regulators. 
When you need transformers it will 
pay you to specify Kuhlman. 
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